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3ATrAllbHI BIAOMOCTI

[MOCiIBHHMK po3paxoBaHMN Ha CTygeHTiB — 0OakanaspiB, MaricTpis,
acnipaHTiB MexaHiYHUX JakynbTeTiB BY3iB Ta TexHiKyMiB  Xap4oBOl
NPOMUCNOBOCTI A€eHHOi (opMK HaBYaHHA. [1OCIGHHMK cnpsAMOBaHUMA Ha
PO3BUTOK PIi3HUX BUAIB MOBJIEHHEBOI AiSINbHOCTI: YATaHHA, Nepeknagy Ta
pedepyBaHHs OpuriHanbHOI fiTepaTypu 3i cneuianbHOCTI, TOBOPIHHA, HABUYOK
nMcbMa 3 METOK  OTpUMaHHA  iHopmauil 3  iHO3eMHUX [mxepen,
KOMYHIKaTUBHUX HaBMYOK B cdrepi ManbyTHLOT NpodeciHOT AisinbHOCTI.

MocCibHHUK cknagaeTbCa 3 16 YpOKiB, BKMAOYAE rpamaTuyHi Brpaswu,
CnpsAMOBaHi Ha TMOBTOPEHHS | 3akpinfneHHs rpamMaTUyHOro marepiany.
TekcToBU MaTtepian OXONME HACTYNHY TemaTuKy: 3arasibHi MOHATTA
MeXaHiku, aBulla Ta 3akKOHW (i3nKK, MaLLUMHKM Ta MeXaHi3aMmu, getari MalluH,
mMaTepianu Ta X BRacTuBOCTi, obnagHaHHA Xxap4voBux nignpuemcre. Y
enocibHMKY BpaxOBaHe HaBYaHHA Pi3HUM BMOAM YUTAHHA ONS  NOLYKY
iHpopmauii. MNocibHMK MICTUTL BNpaBuW, CAPSIMOBAHI Ha PO3BUTOK HAaBU4YOK
FOBOPIHHA Ha npodpecivHi TemMu. 3HayHa yBara NPUOINSETbCA BUBYEHHIO
CTUIIO TEXHIYHOI JOKyMeHTaLii.

MocibHHUK nepenbadvae ycHe Ta NMCbMOBE OMpaLloBaHHA MaTepiany Ha
NPaKTUYHUX 3aHATTAX Ta [OOMallHIi 3aBAaHHSA [OfS CcaMOCTiIHOI poboTu.
3aBOaHHA HaUifleHi Ha 3aCBOEHHS NIEKCMYHOro Ta rpaMaTuyHoOro marepiany,
roTylOTb CTYAEHTIB 4O MOHOMOMYHOro, AianoriYyHOro MOBMNEHHS, 3BOPOTHBLOIO
nepeknagy. MNMocCiGHHUK po3paxoBaHUi Ha 1 pik HABYaHHS.

[MociBHMK BpaxoBYe CTPYKTypu3auilo MaTepiany 3a MOAOYJIbHOK
cuctemMmolo, 3aranbHoeBponencbkuMn PekomeHgauissMu 3 MOBHOI OCBITWU Ta
[Mporpamoto 3 aHrninceKol MOBU Ans NpodecinHoro cninkyBaHHA bputaHcbKol

Paaw Big 2005 p. MNocibHMK Mmae BMBECTM CTYAEHTIB Ha piBeHb B2 +.



THEORETICAL MECHANICS
UNIT 1

1. Learn the notions and their definitions.

Motion momentum the product of mass and velocity.

Force any action that causes the change of the rate or direction or
speed of bodies,

Gravitation attraction of the Earth as a result of its rotation around
its axis,

Lever a device for lifting loads

Newton The unit of force required to accelerate one kilogram one

meter per second per second.
Text 1

2. Read, retell the text and add your own information.

The History of Mechanics

Mechanics studies the conditions of static equilibrium and of the
paths of bodies when acted upon by unbalanced forces. The motion of
bodies is considered in two ways: dynamics is concerned with the causes
of motion of real bodies, and kinematics deals with the paths of points
following specific mathematical laws of motion.

Mechanics began in ancient Greece. In the 4th century B. C. Aristotle
created philosophical system in which problems of rest and motion were
central, explaining everything by belonging things to their natural places.

After Aristotle in the 3d century B. C. the law of the lever was first

explicitly proved by the greatest mathematician of antiquity, Archimedes.



His work, “On Floating Bodies”, created the study of hydrostatics.

The highest point of kinematical study in antiquity was reached in the 2-d
century A.D. by the Greek astronomer Ptolemy. He attempted to represent
the real motions of the planets by the system of epicycles in his work
“Mathematical Collection”.

The medieval work in statics centered on the lever. Earlier, in the 7th
century, a Byzantine scholar John Philoponus, proved that the continuing
motion of a body after the setting it in motion had ceased.

The Scientific Revolution of the 17Ih started in 1543 by Nicholas
Copernicus’s “On the revolution of the Heavenly Orbs” where he gave a
reason of earth being at the center and the stars circling it.

Galileo went even further in mechanics to lay the foundations for a
new science. Galileo showed that there was only motion under the
influence of forces, caused by gravity and a horisontal component created
by the thrower. Finally, he showed that distance travelled was directly
proportional the square of the time during which the body moves.

The creator of classical mechanics was Isaac Newton, who
combined the medieval heritage the work of Copernicus, Kepler, and
Galileo in a classical synthesis. In his 1689; “Mathematical Principles of
Natural Philosophy”, Newton put out the basic laws of the new physics.
He defined force as the product of mass and acceleration, and presented
the principle of the conservation of momentum as a fundamental law. More
important, he showed his definitions of force, mass, momentum, all aspects
of statics, dynamics, and kinematics could be treated mathematically,
inventing the calculus. Newton also provided the necessary mathematical
instrument. And with the laws of motion set forth in the “Principia”, laid the
principle of universal gravitation. He created celestial mechanics.

During the 100 years afterwards, the major progress in mechanics



was its progressive mathematization In 1788, Luis Lagrange published his
“‘Analytical Mechanics”, which treated mechanics as a branch of
mathematics. Mechanics also returned to its roots in physics in the 19th
century. Andre-Marie Ampere discoved aspects of electrical science that
could be treated by mechanical methods and thus founded the science of
electrodynamics. The kinetic theory of gases provided new physical
measurements and concepts that could be mathematized and handled by
mechanics. Then statistical mechanics was born.

Albert Einstein introduced relativity theory, which made it impossible
to define rest or a straight line, thus destroying Newtonian mechanics in
certain crucial areas of physics. Max Planck's suggestion that energy was
not continuous but came in little packets provided a whole new perspective
for the study of atomic phenomena. In the 1920s a special mechanics called
quantum mechanics was devised to deal with subatomic particles. This
mechanics is completely mathematical, it consists of the mathematical com-
putation of the probability. Newtonian mechanics still holds and serves to
direct everything from the design of new automobiles and aircraft to the

navigation of intercontinental ballistic missiles and satellites.

Vocabulary
condition ymMoBa
to cause CNPUYUHATH
celestrial body HebecHe Tino

influence of forces BnAMB cun

to create TBOPUTU

to provide 3abeanevyBaTu
motion pyx

to consider po3rnsgaTun, BBaxaTu

to belong HanexaTu



to discover BioKpmnBaTH

lever BaXinb

to invent BMHaxXoOuUTun

to prove the law JOBOOUTU 3aKOH
measurement BUMIpD

to define BU3Ha4aTu

to devise po3pobnaTu
conservation 36epexeHHs

3. Complete the sentences.

1. The subject-matter of the textis 2. The text deals with . 3.
First the author accounts on . 4. Then he dwells upon 5. Further
on he points out that 6. The author emphasises that . 7. The author
goes on saying that 8. To continue the author also discusses (mentions,
throws light upon, considers the problem of, raises the question of, writes,

speaks, tells about) . 9. In conclusion the author underlines / states that

4. Answer the questions.

1.What is the history of mechanics based on? 2.How old is the science
of mechanics? 3. How much time did it take to develop mechanics? 4.When
did mechanics begin to develop intensively? 5.Who are the fathers of
mechanics? 6. Who developed mechanics to the level of a science?
7. How’s the mechanics of Galileo and Newton called? 8. How was mechanics
enriched later on? 9. Where is the classic mechanics applied (used)? 10. Are
you mechanically minded? 11. Can everything in the world be treated

mechanically?

5. Find in the text the equivalents of the Ukrainian words and



expressions.

AOBOAUTM BMYEPNHO (SCHO), 3aKOH Baxkens, 3abe3neynTtu Bumipu, 6ytu
NOB’A3aHMM 3, MaTW CnpaBy 3, Hanexatu 0o, AocAraTv TOYKW, LNaX Tina,
HamaraTuca npeacrtaBuUTy, NPUBOAUTU B Ait0, HAyKa posrnsgae, npuymHa pyxy
Tina, nNpunuHATA gdilo, 4ia cunn, gatu obrpyHTyBaHHSA, OCHOBHWM 3aKOH,
obpobnatn, (NpeacraBndatM)  MaTeMaTM4yHO,  BUCYBATU  MOJSIOXKEHHSA,

cTBoptoBaTH (3) TEopito, yMOBU piBHOBArMW.

6. Fill in the gaps and learn the abstract by heart.

motion, influence, provide, prove, define, attempt, cease, belong,
treat, put out, create, lever, discover, cause, law, force.

Mechanics studies the conditions of static equilibrium and of the

paths of bodies when acted upon by unbalanced __ . The of

bodies is considered in two ways: dynamics is concerned with the  of
motion of real bodies, and kinematics deals with the paths of points
following specific mathematical _ of motion. Aristotle explainied
everything by things to their natural places. The law of the _ was
first explicitly by the greatest mathematician of antiquity, Archimedes.
His work, “On Floating Bodies”, _ the study of hydrostatics. The Greek
astronomer Ptolemy _ to represent the real motions of the planets by
the system of epicycles in his work “Mathematical Collection”. A Byzantine
scholar John Philoponus, proved that the continuing motion of a body after
setting it in motion had__ . Galileo showed that there was only motion
under the _ of forces, caused by gravity. Newton __ the basic laws
of the new physics. He _ force as the product of mass and
acceleration. Newton also __ the necessary mathematical instrument.
Luis Lagrange __ mechanics as a branch of mathematics. Andre-Marie

Ampere aspects of electrical science that could be treated by



mechanical methods.

7. Match the notions and their definitions and supply
examples.

1) motion momentum, force, gravitation, lever.

2) attraction of the Earth as a result of its rotation around its axis, a
device for lifting loads, any action that causes the change of the rate or direction

or speed of bodies, the product of mass and velocity.

8. Form the nouns denoting object, action, process, or occupation
with the sufffixes: -tion, -ing, -er, -or, -ment to use in definitions.

exploit, construct, produce, train, design, equip, refine, build, educate,
operate, make, draw, transmit, educate, develop, apply, count, provide,
conclude, convert, transform, compress, transform, to work, to teach, to

lecture, to read, to write, to discover, law.

9. Match the verbs and nouns to speak on the scientific
achievements of the past and present.

1) provide, state, give, supply, discover, make, invent, develop, consider,
achieve, cause, create, prove, argue, take, suggest, deal with, treat.

2) law, theory, discovery, invention, problem, motion, decision,
explanation, the facts, machine, reasons, conclusion, measurements,

experiments, concept, perspectives, mechanism, results, examples.

10. Group the synonyms.

discover, put out, make, count, reach, device, find out, treat, relate,
concern, motion, explain, dynamics, cause, try, calculate, achieve, supply,
construct, stop, manufacture, enterprise, attempt, ground, create, provide,
build, instrument, graduate, receive, produce, deal with, design, cease,

compute.



11 .a) Complete the sentences.

1. Adding numbers we obtain . 2. Studying mechanics we
master . 3. Designing new machines we develop . 4. The solution
suggested gives grounds for . 5. The physical laws applied in practice
allows us___ . 6. Treationg mechanics mathematically we can
7. Providing the proofs of the theory we must . 8. The distance divided
by the time allows to obtain__ . 9. Multiplying the average speed by the
time, we will obtain ____ . Increasing the speed we

b) Express the same idea using the prepositions and

conjunctions: when, as, after, if, since, because, that is why, therefore.

12. Discuss the following problems with your groupmates at the
young scientists’ conference using the given words and expressions.

1. History of mechanics. 2.Branches of mechanics.3. The most significant
achievements of the famous scientists — discoverers and inventors: Korolyov,
Tsiolkovsky, Paton, Yablochkov, Popov, Curie, Kovalwevska, Lobachevsky,
Nobel, Gagarin, Diezel, Mendeleyev.

agree, exactly so, sure, for sure, to be sure, surely, there is no doubt
about it, undoubtedly, certainly, naturally, evidently, it is a proved fact.

disagree, it is quite wrong, It is absolutely the other way out, | doubt it, it
may not be so, | object it, it is not true to fact, it is contradictory, it is

ungrounded, it requires proofs / grounding

13. Revise the mathematical signs:
1)Read and learn the arithmetic operations.
a=b—-aequalstob, c:d—-cdevided by d, c +f- cadded tof,
9 -7= — 9 multiplied by 7 is (is equal to, equals to, makes, gives) minus 9,
s — Y — three fourths substracted from one third, ¢* — a squared, an

— ato the power of n, 3/ — cube root, 3.68 — 3 point six eight, sin —



sinus, cos — cosine, (a + b)) —in brackets, bracketed, 10% — ten percent, 5°
— 5 degrees.

2) Do sums and read them in English.

13+17=,67 +12=,87+ 113 =, 520 + 754 =, 1872 + 25 =; 1647 — 112
= 165-15=,18-8=,1794-152=, 88:4=,45:5=,482:2=,1269:3
=, 2,6, 10, 3,716, V49, 38, 127, /125.

3) Ask your groupmates to tell you the multiplication table.

14. Translate the following text into English.

MexaHika BUBYae HaMnNpocTiwy popMy pyxy MaTepil — MexaHiyHUn pyX.
MexaHiYHUM pyXOM Ha3nBaloTb 3MiHW B3aEMHUX PO3MiLLeHb Tifl abo iX YacTuH.
3BUYaMHO i MEXaHiKow, Ky Tenep HasvMBalTb KNacCUYHOK, PO3YyMilOTb
BYEHHS MPO PYyXM MAKPOCKOMIYHUX Tifl, WBWUAKOCTI SKUX Mani MOPIBHAHO 3
LUBMAKICTIO cBiTna. B OCHOBI 1 nexaTb 3aKOHM MeXxaHikn HbtoToHa. Pyxu Tin,
LUBNOKOCTI AKMX O6nm3bki 00 LWBWAOKOCTI CBiTNa, OMNUCYKOTbCA B Teopil
BiJHOCHOCTI; pyXy! MiKpOYaCTUHOK BMBYaAOTLCA B KBAHTOBIN MeXaHilLli.

MexaHika nofingeTbCA Ha KiHEMaTWUKy | AOWHaMiKy. Y KiHemaTuui
BMBYAKOTbCA NMepeMillleHHs Tin 3anexHo Big 4yacy, 6e3 ypaxyBaHHS 1X MacH i
cun, wo AiloTb Ha Tina. Y AOuHamiui BMBYAKOTLCA Pyxu Tin nig Aieto
NPpUKIageHnx 0O HUX CuM; CHoAW BIOHOCATb TaKOX CTaTUKYy — BYEHHS Npo
YMOBW piBHOBAaru Tis.

3aBOaHHA MexaHiKun Nonsrae y BUBYEHHI Pi3HMX PyXiB Ta BCTAHOBIIEHHI 1X
3akoHiB. OcTaHHi faloTb MOXNMBICTE Haneped nepeabayatv NOTPIGHI pyxu 1
KOHCTpYytoBaTh poboYdi MexaHiaMu Ta MaLLMHW.

[ns BCTaHOBIIEHHS 3aKOHIB pyXy, 3BUYaNHO, NOTPIGHO BpaxyBaTu
Macu Tin, 3B'A3KM MK HUMM Ta 30BHiWHI giodi cunu. Ui 3aBoaHHS
pPO3B'A3yl0TbCA B AuHaMiUi. [MpoTe nepw HiXX nepentn 00 PO3B'A3yBaHHSA 1X
Tpeba po3rnsHyTM cnoyaTtky meTtoam onucy pyxie. Lli meToan BMBYae KiHe-
Matuka. [na onucy pyxy Tifla KOPUCTYOTLCA aHaniTUYHUM i rpadiyHMM MeTo-

Aamu. MNMpun ubomy abeTparytoTbCs Big Tina 4o MatepianbHoi, TOYKM abo



cucTeMun matepianbHUX TOYOK. [MONOXeHHS mMaTepianbHOI TOYKM B NPOCTOPI
BU3HAYaAETLCA $K TMONIOXEHHA reoMeTpuyHoi Touku. [lig martepianbHOO
TOYKOI PO3YMIlOTb pearibHU OB'€KT HECKIHYEeHHO Manux po3MipiB, WO Mae

macy.
Text 2.

1. Read the text to look for the proofs of the Newton’s laws.

Newton's Laws of Motion and Equilibrium

In his Principia, Newton reduced the basic principles of mechanics to
three laws:

1. Every body continues in its state of rest or of uniform motion in a
straight line, unless it is compelled to change that state by forces
impressed upon it.

2. The change of motion of an object is proportional to the force
impressed and is made in the direction of the straight line in which the
force is impressed.

3. To every action there is always opposed an equal reaction; or, the
mutual actions of two bodies upon each other are always equal and directed
to contrary parts.

Newton's first law is a restatement of the principle of inertia, proposed
earlier by Galileo and perfected by Descartes. The second law is the most
important of the three; it may be understood very nearly to summarize all of
classical mechanics. Newton used the word "motion" to mean what is
today called momentum — that is, the product of mass and velocity, or p
=mv, where p is the momentum, m the mass, and v the velocity of a body.
The second law may then be written in the form of the equation F= dp/df,

where F is the force, the time derivative expresses Newton's "change of



motion." and the vector form of the equation assures that the change is in
the same direction as the force, as the second law requires. For a body

whose mass does not change,

P —ma (1)
dt dt
where a is the acceleration. Thus, Newton's second law may be put in the
following form:
F=ma (2)

It is probably fair to say that equation (2) is the most famous equation
in all of physics.

Newton's third law assures that when two bodies interact, regardless
of the nature of the interaction, they do not produce a net force acting on
the two-body system as a whole. Instead, there is an action and reaction
pair of equal and opposite forces, each acting on a different body (action
and reaction forces never act on the same body). The third law applies
whether the bodies in question are at rest, in uniform motion, or in
accelerated motion.

If a body has a net force acting on it, it undergoes accelerated motion
in accordance with the second law. If there is no net force acting on a body,
either because there are no forces at all or because accelerate not to be
accelerated may be deduced to have no net force acting on it.

Consider, for example, a massive object resting on a table. The
object is known to be acted on by the gravitational force of the Earth: if the
table were removed, the object would fall. It follows therefore from the fact
that the object does not fall that the table exerts an upward force on the
object, equal and opposite to the downward force of gravity. This upward
force is not a mere physicist's bookkeeping device but rather a real physical

force.The table's surface is slightly deformed by the weight of the object,



causing the surface to exert a force analogous to that exerted by a coiled
spring.

It is useful to recall the following distinction: the massive object exerts a
downward force on the table that is equal and opposite to the upward force
exerted by the table (owing to its deformation) on the object. These two
forces are an action and reaction pair operating on different bodies (one on
the table, the other on the object) as required by Newton's third law. On the
other hand, the upward force exerted on the object by the table is balanced
by a downward force exerted on the object by the Earth's gravity. These two
equal and opposite forces, acting on the same body, are not related to or by
Newton's third law, but they do produce the equilibrium immobile state of the
body.

Vocabulary
reduce CKOPOTUTU
straight line npamMa niHisa
compel NPUMYCUTU

impress a force  npuknagaTtun cuny

direct NpPSMUA, CNPAMOBYBaTHU
restatement HOBa TpaKTOBKa

put a law BUKIACTU 3aKOH
require BMMaraTu

equation PIBHSIHHSA

treat, handle MaTu cnpasy 3

calculate, compute obGuucnoBaTu
suggest nponoHyBaTu
design KOHCTpYyloBaTH

exert a force CMPUYUHATU CUNy



2. Ask questions on the text.

3. Write the plan of the text

4. Translate the following text into English.

TeopeTnyHa MexaHika rpyHTyeTbCsl Ha 3akoHax |.HbtoToHa. ToMy BOHa we
Ha3MBa€ETbCA  HbIOTOHIBCbKOKD abo  KnacuyHow  MmexaHikow. |.HbiTOH
ynpoBaguB MOHATTS MNPO NPOCTIp i 4ac, AaB MNOHATTA abcontoTHOro Ta
BiZIHOCHOIO pPyXY.

Buxogsun 3 notped® mexaHikm HbloTOH po3pobuB (HesanexHo Big I.
INNenbHiya) andepeHuianbHe YNCNEHHA Ta iHTerpanbHe YncrneHHs.. Benuke
3Ha4YeHHA Manu Takox npaui HetoToHa 3 anrebpu, iHTepnonauii i reomeTpii.
(1687). B «MaTemaTnyHux Hayanax HaTtypaneHoi dinocodii» (1687)
HbloTOH, y3aranbHuBlLKM gocnipkeHHs . Manines, N. Kennepa, P. JekapTa,
X. TrionreHca, P. lNyka, E. Nannes ta cBoi BNacHi, CTBOPMB CTPYHKY CUCTEMY
3eMHOI 1 HebeCHOT MexaHiku, gKa ndarra B OCHOBY BCI€l KNaCUYHOT 4oi3nKK.
TyT HblOTOH gaB NOHATTSA Macu, KiNbKOCTI pyxy, iHepuil, CUNU, NPUCKOPEHHS,
AOLIEHTPOBOI CcuUnu; cpopmynioBaB 3 OCHOBHI 3aKOHM PyXy, a TaKOX 3aKoH
BCECBITHbOrO TSXiHHA, Ha OCHOBI SIKOrO pO3pobuB TEOpitd pyxy HebecHMX
Tin. 3a HboTOHOM, OBi MaTepiarnbHi 4aCTUHKM B3A@EMHO MNPUTATYOTbCSA 3
cunot F, aka npaMo nponopuinHa IXHiM macam m, i m, i obepHeHo
nponopuinHa KkBagpaTy Biggani r MixX HUMU:

F=y (m m,)/r? (1)
e y — rpasiTauinHa ctana; cuna F cnpamoBaHa B34O0BX NPSAMOl, WO
3'€eQHYE L YaCTUHKN.
|. HetoTOH cdopmynioBaB TPU OCHOBHI 3aKOHW KNaCUYHOI MeXaHiKu.
(1687), lNepwwnn 3akoH (3aKOH iHepuil): «YcaKe Tino yTpumyBaTUcs Yy
CBOEMY CTaHi CMOKOK abo MPSIMOMIHINHOIO i PIBHOMIPHOrO pPyXxy, LOKUA W
OCKifIbKMW BOHO He 3MYLWYETbCA MNPUKNageHMU cunamm 3MiHIBaTU Lewn

cTaH». [pyrun 3akoH: «3MiHa KifIbKOCTI pyXy nNponopuinHa npuknageHin



pYLWinHin cuni i BigbyBaeTbCcs B HanpsaMmi Tiel npsAMol, No SKin us cuna giex.
TpeTin 3akoH: «[il 3aBxau Bignosigae piBHaA 1M | NPOTUNEXHO
cnpsimoBaHa npoTtugisa, To6To Ail ABOX Tifl 0QHOrO Ha OAHE 3aBXXAW PiBHi i

CNpsAMOBaHI NO OAHIN NPAMIN Yy MPOTUNEXHI CTOPOHUY .

5. Discuss the following problems with your groupmates, using
the introductory and connective words and expressions to develop
your idea.

1. Newton’s contribution to science. 2. Newton’s laws. 3. Evidence of
the Newton'’s laws in nature. 3. The validity and application of Newton’s laws in
mechanics.

to begin with, first, if, then, after that, to continue, in conclusion, thus,
nevertheless, it goes without saying, that; both...and, as far as | can
understand, either or, neither nor, consequently, let us consider / imagine /
suppose, to define, to prove, to obtain, according to, to solve a problem,
as arranged, as follows, as shown, to supply an example, by using, best of all,
worst of all, the last but not the least, more than that, the most (the least)

signigicant (important, wonderful, beautiful, unusual, difficult, necessary).

UNIT 2

1. Learn the notions and their definitions.

Pressure The force per unit area.

Work Moving some object by force through a distance

Energy Quantity of work done in a minute af time

Power The capacity of a system or body for doing work

Friction The resistance to the horizontal force applied to the body at
rest on the horizontal surface;

Coefficient of Friction The constant ratio of the friction to the

force pressing the surfaces together.



Static Friction The resistance to motion between two bodies in

contact with each other but at rest.

Sliding Friction The resistance to continued motion when one
body has started to move.

Rolling Friction The resistance to motion when one or more bodies

Elasticity The property of bodies of returning, after unloading, to
their initial form

Joule An international metric measure of energy; one joule is ap-
proximately three-quarters of a foot-pound.

Watt An international metric measure of power equal to one joule per
second; 746 watts are equal to one horsepower.

Kilowatt A thousand watts.

Foot-pound Work is usually measured in terms of foot-pounds in the
English-speaking countries. One foot-pound is a force of one pound through a

distance of one foot in the direction of the force.
2. Read the text to find illustrations of the notions in the title.

Text 1

Statics. Force. Equilibrum. Pressure

An action of one body upon another which changes or tends to
change the rate or direction or speed of bodies is called force. A force has
magnitude, direction, and place of application; when the extent of the
place of application is negligible and the force is regarded as applied or
concentrated at a point, a line through the point parallel to the direction of
the force is the line of action. Any number of forces considered collectively

is a system of forces; a system is concurrent or non-concurrent, according



as the lines of action of the forces do or do not intersect in a point, and it
is coplanar, or noncoplanar, according as they do or do not lie in a
plane. The resultant of a system of forces is equivalent to that
system, a resultant includes a single and never more than two forces.
The process of determining the resultant is called composition.

A body is formally regarded as rigid if the distance between any set of two
points in it is always constant. In reality no body is perfectly rigid. When equal and
opposite forces are applied to a body, it is always deformed slightly compressed
or stretched. The body's own tendency to restore the deformation has the effect
of applying counterforces to whatever is applying the forces, thus obeying
Newton's third law. Calling a body rigid means that the changes in the dimensions
of the body are small enough to be neglected.

If magnitudes, lines of action, and senses of two concurrent forces
acting on a rigid body are represented by OA and OB (see Fig.1),
then the magnitude, line of action, and sense of the resultant is
represented by the diagonal OC of the parallelogram OBCA. The points of
application of the forces may be anywhere on the body in the lines OA,
OB, and OC, or their extensions. If the magnitudes and directions of the
concurrent forces are represented by AB and BC (see Fig. 2), then the
magnitude and direction of the resultant is represented by the side
AC of the triangle ABC.

Fig. 1 Fig. 2



Equilibrum. Statics is the study of bodies and structures that are in
equilibrium. For a body to be in equilibrium, there must be no net force acting on
it. In addition, there must be no net torque acting on it. The torque on a body due
to a given force depends on the reference point chosen, since the torque r by
definition equals ref, where r is a vector from some chosen reference point to the
point of application of the force.

Pressure is defined as the force per unit area. Pressure acts equally in
all directions. The pressure on the body immersed in liquid is due to the weight
of a liquid and may be calculated easily for any depth. Pressure 10-1 or 10
tons is the force with which the one-square-metre column estabishes on the

bottom of the tank and is, therefore, the pressure in tons per square metre.

Vocabulary

distributed forces pos3nogineHi cunu

concurrent oJHOYacHuN, cniBnagar4yumn
coplanar B OOHIN NMOLUHI

determine BU3HA4YaTn

net torque KOPUCHUN MOMEHT

3. Answer the questions.

1. What is this article about? 2..What is called force? 3. How is the word
"pressure" defined? 4. Does pressure act only in one direction? 5. What is
pressure caused by? 6. Is pressure associated with gases only? 7. How are the
given physical units expressed in letters (abbreviations)? 8. By what formulae

(singular —formula) are these physical quantities calculated?

4. Write and retell an abstract of the text using scientific
terminology. Use the expressions below.

object (choose, concept), aim (discover, conditions), subject (show,



specifics), material (serve, interacting bodies, liquid), actuality (define,
designing and exploitaion of mechanisms), concrete tasks (reveal the
expressions of the concept, describe the mechanism, model the content

of the concept), problems, theoretical significance, practical application,
methods (measurements, calculations, logical operations: comparison,

reason, consequence), your contribution, the conclusions.

5. Find in the text the equivalents of the Ukrainian words and
expressions.

Ais Tina Ha, CTaH CMNOKOK YW pyxy Tina, napanesisHO HanpsaMKy Cunwu,
NPOBECTU NiHII0 Yepe3 TOYKY, BiAHOCUTbCA A0 KiNbKOX CWUS1, MOCAIOBHICTb
onepauin, Ha OAWHULIO NAOWMHW, AIATU nNig NPAMUM KYyTOM OO0 MNOBEPXHI,
MaremaTuyHa BenuyuMHa, oTpumaTun / nepeBipuTn pesynbTaT, po3rnsgaTtu
pas3oM, MiHia gil, nepecikaTtuca y Touui, nexartu y niownHi, cnna BU3HaAYaeTbCH

SIK, 3aHypeHe y pianHy, 3aBAsKM Baru, 3MiHIOBaTK NOPSIAOK, PO3NOYNHATM.

6. Fill in the gaps.

magnitude, action, extent, application, regarded, refers, determining,
intersect, represented, includes.

An __ of one body upon another which changes or

tends to change the state of rest or motion of the body acted upon,
is called force. A force has |, direction, and place of ___ ; when
the  of the place of application is negligible and the forceis__ as
applied or concentrated at a point. The word "sense" as applied to forces
_____ to one of the two directions along the line. Any number of forces
considered collectively is a system of forces; a system is concurrent or
non-concurrent, according as the lines of action of the forces do or do not
in a point. A resultant never __ more than two forces. The

process of the lines of action, and senses of two concurrent forces

acting on a rigid body are by OA and OB.



7. Match the notions and their definitions.

1) force, pressure, work, energy , power, friction, elasticity.

2) the resistance to the horizontal force applied to the body at rest on
the horizontal surface; the property of bodies of returning, after unloading,
to their initial form; any action that causes the change of the rate or direction or
speed of bodies; the capacity of a system or body for doing work; quantity of
work done in a minute af time; moving some object by force through a distance;

the force per unit area.

8. A. Discuss the following problems in your group using the
following words and expressions. Give examples of the objects and
phenomena from life.

1.The difference berween a rigid body and other bodies.3. The relation

between force and pressure. 4. Equilibrum.

according to / as, it is known that / as, is defined as, is considered as,
is formally regarded as, means, is dealt with is treated as, Is expressed by, s
determined by, is calculated, is required, is called, is referred to as, is
represented, is indicated by, is used, with respect to, due to, also, since,
therefore, is applied / concentrated at a point, a line through the point, the
line of action, number of forces considered collectively, concurrent, non-
concurrent, intersect in a point, coplanar, noncoplanar, lie in a plane,
the resultant of a system of forces, determine the resultant, is called
composition, torque.

B. prepare a grawing or picture of a detail and demonstrate the

phenomena described in the text.

9. Form the adjectives with the suffixes -able, -ible and use them



in the sentences.
Model. If you are able to read the book, the book is readable.
transfer, rely, compare, convert, intersect, apply, change,

allow, count, read, vary, reverse, neglect, prove, admit, solve.

10. Group the synonyms.
magnitude, cross, action, extent, application, regard, refer as,
determine, consider, call, use, intersect, value, define, represented,

length, include.

11. A. Fill in the gaps.

1. We that this property is true. 2. We will the problem.
3. We are the value of this function. 4. We have the equation and
the result. 5. We that this set consists a unique element. 6. In order

such theorems with the help of axioms we use this result.

a. prove, b. determine c. state, d. calculate, e. suppose, f. consider,

g. check
1. is drawn with two lines. 2. A perpendicularis a ____ line put on
the plane. 3. Circleisdrawnas aclosed . 4.Inthe __ of your drawing
you give yourname. 5. A angleislessthan90°.6. A angleis

more than 90°.
a curve, b. obtuse, c. sharp, d. straight, i. angle, f. corner, g. perpendicular.
B. Use exercise A to complete the questions and answer them.
1. Can you  ? 2. May | ?3. Why should | ? 4. What shall |
_ _?5Amlto__ ?6.lLetus_ ?7.Areyouableto 7 8. Have

to ? 9.Would you, please ? 10. Will you ?

12. Word the mathematical symbols using the introductory words

given below.



Let ...be equal to, Let us consider the problem. Let us admit / assume /
imagine, suppose, provided, | state / argue that, Let us prove that, according
to the expression, proceeding from the given.

1)a=baequals boraisequaltob.2) a#b adoesn't equal b or a
isn't equal to b. 3) a €A a belongs to A capital. 4) A € A a doesn't
belong to A capital. 5) A C B A is contained in B. 6) B D A B contains
A.7)A C B Aisn't contained in B. 8) a(B) a of B.

13. Fill in the gaps with prepositions. Retell and exemplify the
text in Passive Voice.

To give a simple but important example __ the application _____ statics,
consider the two situations shown _ Figures 3, 4. each case, a mass m
is supported _ two symmetric members, each making an angle __ respect
to the horizontal. _ Figure 3 the members are __ tension; in Figure 4 they
are __ compression. In either case, the force acting along each of the

members is shown to be equal.

Fig. 4

14. Translate the text into English.



Cwuna B MexaHiui — Mipa MexaHiYHOI B3aemMogil gaHoro Tina 3
iHWMMKN MaTtepianbHUMK ob'ekTamm npu G6e3nocepegHbOMY KOHTaKTI
(cuna npy»xHocmi, cuna mepms Towo) abo Yyepes CTBOPEHI HUMU ¢bi3UYH
nons (3okpema, cusia MmsXKiHHS). [xepenamv cunu € MatepianbHi
00'ekTn — Tina abo noss giduyHi. YncnoBe 3Ha4YEHHA CUNMK 3Haxo4ATb
3a Ccunor, sika BpIiBHOBaXye QAaHy cuny (ctaTudyHmin metopn), abo
BMPaxoBYOTb, HaNpuknag, 3a ApyrumMm 3akoHoM HbloToHa, 3rigHO 3 SAKUM
cuna [OopiBHIOE [0BYTKOBI Macu Tina Ha Woro rpuckopeHHs
(avHamivHun  meTopn). Cuna XxapakTepu3yeTbCA TOYKOK  NPUKNaLeHHS,
HanNpsiMKOM Ta abConTHOK BenuMuuHo abo moaynem. OgMHUUAMU CUnu B
MixHapodHit cucmemi oduHuub (Cl) € HbromoH, a B CTC cucmemi
O00UHUUb — OUHa.

CrtaTuka TBepaoro Tina — po3aiyi TEOPETUYHOI MexXaHikn, B AKOMY BU-
KnagarTbCsd MeToau MNepeTBOPEHHST OOHMX CUCTEM CUIT B iHWI, 1M
eKBIiBaSIEHTHI, a TaKOXX BUBYAOTbLCS YMOBU PiBHOBArn CUCTEM CWUJSl, WO Oil0Tb Ha
TBEpAe Tino.

Cunu, aki npuknagatoTbesa A0 Tina y 6yab Skin Moro To4ui Ha3mMBalTbCS
3o0cepedxeHumu. CyKyrnHiCTb CWM, WO Ait0Tb Ha Tifno, Ha3MBaETbLCS CUCTEMOID
cun. OgHy cuctemy cuvn, Wo Aie Ha ue Tino, MoXXHa 3aMiHUTM HLWOK, TO TakKi
CUCTEMWU HA3UBAKOTbCA €eKs8igasieHMHUMU. FKWO CUCTEMA Cu ekBiBasrieHTHa
OOHIN cuni, TO Taka cuna Ha3MBaeTbCH PiBHOODIUHOK, TOOTO 6pieHOBaXXEHI
cucmemu cusi, abo CUCTEMWN CUS, EKBIBANEHTHI HYMO — Lie Taki CUCTEMMU CUn,
nig Aieto SKkux maTepianbHa Todka abo TBepae Tino nepebyBaloTb Yy CTaHi
piBHOBaryM BIiOHOCHO iHepuianbHOI cucTeMKn BIianiky. 3ayBaXumo, WO nig
piBHOBArol martepianbHOl TOYkM abo TBEpAOro Tina po3yMitoTb HE TifbKM CTaH
CIMOKOI0, a 1 pyx 3a iHepuieto. PIBHOMIpHUIA NMPAMOSIHIMHUIA pyX MaTepianbHOT TOYKN
€ PyxoM 3a iHepuieto. [Ins TBepaoro Tina iCHyKTb pi3Hi BUOM PYyXy 3a iHEpLIEH,

Hanpuknag, piBHOMIpPHO obepTanbHUIA PyX HABKOMO HEPYXOMOI oci. MoxHa



BBaXaTu, WO cuctema [ekapToBUX KOOpAUHAT, XKOPCTKO NoB'A3aHa i3 3eMreto, €

iHepujianbHoto (abcontoTHo 3a |.HbtoToHOM).
Text 2

1. Read the text for the definitions of the kinds of friction and

their cause (what produces friction).

Static and Kinetic Friction

If a block rests upon a horizontal supporting surface, the weight
of the block and the resistance of the surface are the two forces
acting upon the block. If these distributed forces are considered to be
acting at the centre of the area of contact, they may be represented by
W and N (Fig. 5 (a)). If a small horizontal force P is applied to the
block, and it is still at rest, the force to balance P is the resistance of
the supporting plane parallel to P, tangential to the surface, as shown in Fig.
5 (b). This resistance is «called fricion and is denoted by F.

If the force P is increased gradually, it will reach a certain value
that the friction F can no longer balance, and the block will move.

While the block is at rest, the friction is called static friction. The

highest
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value of the static friction, that when motion is just impending, is called
the limiting friction and will be denoted by F'. After motion begins, the
friction decreases and is called kinetic friction, or friction of motion. If
the block is moving or tending to move over a supporting surface, the
friction of the supporting surface is known to be opposite to the direction
of the motion.

Adhesion should not be confused with friction. Adhesion is the
attraction between two surfaces in contact. It depends upon the areas in
contact and is independent of the pressure. Friction is independent of
the areas and varies as the pressure. For nearly all problems in
engineering, adhesion may be neglected.

If two surfaces in contact are hard and well polished, the
frictional resistance becomes very small but never reaches zero. If the
friction could reach zero, the surface would be the ideal smooth
surface, for which the resistance would be normal to the surface of
contact. In some problems in engineering, friction is very small
compared with other forces acting and may be neglected in the solution

without appreciable error.

Vocabulary
surface MOBEPXHS
increase 36inbLyBaTu
vessel EMHICTb
push LUTOBXaTW
transmit nepenasaTu
liquid piavHa
immerse 3aHyproBaTH
depth rmnbunHa

cross-section norepivyHe CiveHHs



volume ob’em

weight Bara

support nigTpuMyBaTu

block uernmHa

resistance onip

friction TepTd

adhesion NpUIIMNaHHS
impending o mae Bigbyrtucs

2. Correct the following wrong statements and give your grounds.
1. Adhesion is dependent on the pressure. 2 When two surfaces in
contact are badly polished and so the frictional resistance very easily
reaches zero. 3.In solution of engineering problems friction is very
important, because it is great compared with the other forces which may
be neglected. 4. There is no difference between friction and adhesion.5.

Nothing special would happen if the friction could reach zero.

3. Ask questions on the text.

4. Translate the text into English.

Cuvnun, Wo BUHMKAKTbL Yy Npoueci pyxy oaHux Tin abo iX 4YacTuH no
MOBEPXHi [HWKUX | ICTOTHO BMNMBaKOTL Ha IX BIAHOCHE MepeMileHHs,
HasuBawTbCA cumamu mepms. Cunu TepTsd CNpsMOBaHI TaHreHuianbHO [0
B3aEMOAI0YNX MNOBEPXOHb, BOHM MOXYTb BUCTYNatu B Poni rasibMiBHUX |
PYLWIMHUX cUN.TepTa CrOKOK BUSABMASAETLCA B TOMY, WO ANA NpUBELEHHS B
pyX O4HOro 3 TiNl 40 HbOro Tpeba npuknacTun 30BHiWHIO cuny F > FO pe FO —
MakcuMmaribHe 3Ha4YeHHA CUnn TepTd CMNOoKOKW. TepTa CNoKOK LUMPOKO
BUKOPUCTOBYETLCA B MacoOBUX Mepefadyax i QpUKULinHUX MydTax gns

nepenaBaHHs 3yCcunb Bi OOAHMX AeTanen MalnH 4O iHWKX. Y TpaHCNOPTHUX



3acobax, MixX Beay4uMn Kkonecamu i Tpacot, BOHO BUCTYNae B poni PyLWiNHOI
cunn. Y Bunagkax pyxy TBepAux Tifl pO3Pi3HATb TEPTH KOB3aHHSA | TepTd

KOYeHHs. [1nB. MarntoHOK.
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UNIT 3

1. Learn the notions and their definitions.

Stress resistance to external forces.

Shearing sfress the deformation of a body that results from an applied
force.

Compressive sfress strain caused by equal and opposite pushes F at
the ends of the rod.

Tensile stress normal stress when the external and internal forces are
perpendicular (normal) to the cross-sectional area under consideration.

Strain the deformation of a body that results from an applied force.

Total strain the total change in the size or shape of a body.

Unit strain the total change in the size or shape of the body divided by

its original size or shape.



Text 1

2. Analyze the principal notions of the text.
Statics. Strenth of Materials

Strenth of materials is a branch of engineering that deals with the behavior
of materials in response to applied forces. Strength-of-materials data are
widely used in designing machinery, buildings, bridges, dams, and other
structures. The parts of a bridge, for example, must be strong enough to
withstand the various kinds of forces placed on the bridge by traffic, wind, and
other agents. These applied forces are resisted by internal forces, called
stresses, in the beams, columns, cables, and other parts of the bridge, and in
the bolted, riveted, or welded joints between parts. As a result, the structural
parts are deformed in various ways, including stretching, compressing,
shearing, twisting, and bending. Such deformations, or changes of shape,
are known as strains.

If the stresses and strains in some parts are too great, the parts
would break or give way, possibly leading to the collapse of the bridge.

Hence bridge designers rely on strength-of-materials data to specify
suitable materials for the various parts of the bridge. High-tensile-strength
steel, for example, would be specified for cables, a fatigue-resistant steel for
beams and plates subject to repeated flexing, and high-compressive-strength
concrete for piers and abutments.

Stress. Stress in a body can be defined as resistance to external
forces. It is measured in terms of the force exerted per unit of area.
Generally, the force is given in pounds and the resisting area in square
inches. Consequently, stress usually is expressed in pounds per square inch
(psi). Sometimes it is expressed in kilo-pounds per square inch, which is

commonly abbreviated as kips.



Stress is produced in all bodies that are subjected to external forces.
The three main kinds of stress are tensile stress, compressive stress, and
shearing stress. Other stresses are similar to these basic stresses or are a
combination of them. For instance, a bending stress in a beam actually is a
combination of tensile, compressive, and shearing stresses.

Tensile Stress. Consider a vertical rod of uniform cross-sectional area
A subjected to equal and opposite pulls F at the ends of the rod.

These pulls tend to lengthen the rod, which is said to be in tension.
The rod is in equilibrium under the action of the two external forces. Thus
a cross section A of the rod is acted on by a downward force equal to the
force F exerted by the part of the rod below it and an upward force equal
to the force F exerted by the part of the rod above it. The tensile stress at

that cross section in the rod is defined as
st = F/A

where st is the tensile stress in pounds per square inch, F is the external
tensile force (or applied load) in pounds, and A is the stressed cross-sectional
area in square inches. A tensile stress is also called a normal stress because
the external and internal forces are perpendicular (normal) to the cross-

sectional area under consideration.

Compressive Sfress is caused by equal and opposite pushes F at the
ends of the rod. These pushes tend to shorten the rod, which is said to be in
compression. The compressive stress in the rod is s, = F/A

Shearing Sfress occurs because of the sliding of the above and below
layers of the solid. The shearing stress is defined as s; = F/A.

Strain is defined as the deformation of a body that results from an
applied force. The deformation may be a change of length, a change of cross-
sectional area, a change of volume, or a change of angle as when a

rectangular face of a solid is distorted into a parallelogram.



Total strain is the total change in the size or shape of a body. Unit strain
is the total change in the size or shape of the body divided by its original
size or shape. When the term "strain" alone is used, it invariably means unit
strain. Each type of stress is associated with a corresponding type of strain.

Notes. inch ( aronm)

psi — pound (dyHT) per square inch

kip — kilo-pound per square inch

Vocabulary

strenth of materials onip maTepianis

behaviour noBefiHka

beam 6anka

rivet 3aKrnerka

welded joints 3BapHi 3'AHaHHSA
stretch TAMHYTU

shear po3puBaTtu

twist KpYTUTU

bend 3rmHaTu

strain HaTSDKIHHA

give way nigoasaTucs
collapse nagatnt

data iIHpopmaLis

exert force npvknagaTn cuny
concrete 6eToH

abutment onopa MocTa,Mexa
rod CTPUXEeHb

3. Answer the indirect questions on the text. Then make them direct.

1. what the science — the strenth of materials deals with? 2. where the



strength-of-materials data are used? 3. what forces act upon the bridge?

4. how the structural parts aredeformed? 5. what is the difference between
stress and strain? 6. what bridge designers rely upon? 7. where stress is
produced? 7. if / whether there is great distinction between tensile,

compressive and shearing strain?

4. Find in the text the equivalents of the Ukrainian words and
expressions.

onip martepianis, ranysb TEXHIKW, 3aMMaTUCA YMMOCH, NPUKNadeHi cunu,
B KOHCTPYIOBaHHI MalLWH, 3BapHe 3’€JHaHHSA, AKa HaKnagaeTbCa TPaHCNOPTOM,
onupaTUCcA 4YOMYCb, 3OBHIWWHA cuna, Ailodnn oakTop, HasuBaTtu, ereMeHTu
KOHCTPYKUil, BUTPUMYBaATW HanNpyry, TArHyTW, n0ig Qi€o, NpOTUNEXHUN,

nonepivyHe CiYeHHS, CTPUXEHb, B PIBHOBAa3i, 3MiHN (oOpMU, CcTanb.

5. Fill in the gaps and learn the abstract by heart.

engineering, behavior, designing, withstand, resisted, joints, strains,
designers, exerted, shearing,

Strenth of materials is a branch of . It deals with the __ of
materials in response to applied forces. Strength-of-materials data are widely
used in __ machinery, buildings, and other structures. The parts of a
bridge, for example, must be strong enough to _ the various kinds of

forces placed on the bridge by traffic, wind, and other agents. These applied

forces are by internal forces, called stresses in the bolted, riveted, or
welded between parts. Changes of shape, are known as . Hence
bridge rely on strength-of-materials data to specify suitable materials for

the various parts of the bridge. Stress is measured in terms of the force
per unit of area. The three main kinds of stress are tensile stress,

compressive stress, and stress.



6. Match the notions and their definitions.
1) shearing sfress, compressive sfress, stress, strain, unit strain, tensile
stress, total strain is referred to as / is defined as / is known as / is caused by.

2) resistance to external forces; a normal stress when the external and
internal forces are perpendicular (normal) to the cross-sectional area under
consideration; strain caused by equal and opposite pushes F at the ends of
the rod; stress that occurs because of the sliding of the above and below
layers of the solid; the total change in the size or shape of a body; the total
change in the size or shape of the body divided by its original size or

shape; the deformation of a body that results from an applied force.

7. Make up sentences with the negative words using the
prefixes dis-, in-, un-.

place, definite, arrange, suitable, usual, stretched, compressed,
sheared, twisted, bent, combined, efficient, equal, accurate, expensive,
defined, stressed, strained, deformed, connect, divided, variably, loading,

elastic.

8. Group the synonyms.

cause, flexible, quality, outside, form, area, internal, deform, use, apply,
change, exert, characteristics, constant, formless, stress, square, distort,
inside, shapeless, tension, elastic, make, space, shape, external, territory,

property, permanent, strain.

9. Explain the following derivatives with the same root denoting a
person, object, state, action, process, result, property, phenomenon,
science.

mechanic — mechanics — mechanical — mechanically — mechanize —

mechanization — mechanism, physics — physical — physicist, apply —



applicable — application — applied — applying, form — formation -
deformation — deformed, press — pressing — pressed — pressure —

depressed — depression.

10. Ask each other about the characteristics of the physical
notions.

Example. Distance is measured in kilometres. Distance is expressed
with letter S. This value is obtained by equation__ .

length, width, hight, depth, resistance, stress, velosity, tention,
voltage, resistance, deformation, pulling, bending, shearing, twisting,
stretching, strength, tensile stress, compressive stress, shearing stress,

internal force, external force, strain.

11. Make up dialogues on the following topics.

1) The strength of materials, 2) Stresses and strains, their mathematical
expression and practical illustrations.

Example. The engineers knew that the machine worked / had worked /
would work well.

A. We know that /| wonder if / could / will you tell me / do (would) you
mind telling me / | move that / | am sure that / may | ask you / it is a problem if
/ it is quite clear / it is doubtful whether / it is proved.

B.The speaker said / agreed / assured / objected that / wondered if /
proved that / doubted / told us / asked / answered / what / why / how / where /
who / when the material was suitable for the detail / machine, the metal
proved reliable, the design is being developed now, this detail will wear with
time / quickly, clutches are not used there, they applied connectable joints,
slight deformation will not influence the machine part, additional loading can

cause fracture and damage.

12. Word the mathematical symbols using the introductory



words.

1) (VKK) (P(k) — Q(k)) for every k belonging to K capital P of k
implies Q of k. 10. 2) kE®k k doesn't belong to the empty subset of K.
3) A’ A the set A prime is contained in the set A.4) A A'the set A
contains the set A prime.5) A A'the union of A and A prime. 6) ANA’
the intersection of A and A prime. 7) A — B the difference of A and B.

Text 2

1. Scan the text and give its main idea.

Statics. Elasticity

It may be assumed that a body consists of small particles or
molecules, between which forces are acting. These molecular forces
resist the change in the form of the body which external forces tend to
produce. If such external forces are applied to the body, its particles are
displaced and the mutual displacements continue until equilibrium is
established between the external and internal forces. It is said in such a
case that the body is in a state of deformation or strain. During
deformation the external forces acting upon the body do work, and this
work is transformed completely or partially into the potential energy of
strain. An example of such an accumulation of potential energy in a
strained body is the case of a watch spring. If the forces which pro-
duced the deformation of the body are now gradually diminished, the body
returns wholly or partly to its original shape and during this reversed
deformation the potential energy of strain, accumulated in the body, may
be recovered in the form of external work.

The property of bodies of returning, after unloading, to their initial

form is called elasticity. It is said that the body is perfectly elastic if it



recovers its original shape completely after unloading; it is partially elastic
if the deformation, produced by the external forces, does not disappear
completely after unloading. In the case of a perfectly elastic body,
the work done by the external forces during deformation will be completely
transformed into the potential energy of strain. In the case of a partially
elastic body, part of the work done by the external forces during
deformation will be dissipated in the form of heat which will be developed
in the body during non-elastic deformation. Experiments show that such
structural materials as steel, wood, and stone may be considered as
perfectly elastic within certain limits.

Assuming that the external forces acting upon the structure are
known, it is a fundamental problem for the designer to establish
such proportions of the members of the structure that it will improve
the condition of a pertectly elastic body under all service conditions.
Only under such conditions will there be continued reliable service from

the structure and no permanent set in its members.

Vocabulary
assume 3p00OUTK NPUNYLLEHHS
external 30BHiLLHIN
internal BHYTPILLHIN
displasement 3MilLleHHS
property BNacTUBICTb
recover BiAHOBUTMU

2. Try to explain and prove why it is a problem for the
designer to improve the condition of a pertectly elastic body

under all service conditions.

3. Organize an international conference on the properties of



materials and problems of designers dealing with them. Use interpreters.

it may be assumed that, assuming that, assumed that, under the

assumption that, if, suppose if, if we consider, under consideration, in case, in

such a case, then, provided that, it is said that, so, thus, though, therefore.

4. Introduce your questions about the mathematical notions below
with:

can / could you / are you able to / may / might / allow me / must / we
have to / we are to / we should / shall | / we ought to / | dare say / will you /
would you

1) the given, 2) the conditions, 3) the ways to solve the problem given

above / to find different values, 4) the results of the calculations.

5. Describe: a drawing, figure, scheme, project or design.

the drawing shows, side view, back view, front view, cross section,
circle, straight line, the distance, as is shown at the figure, drop a
perpendicular, pyramid base, slant height, base area, surface area, solve a
problem, obtain a result, given below, find a solution to / of the problem
(calculate the volume, mathematical value), carry out calculations, rearrange
the expression, sine, cosine, tangence, cotangens, triangle, pyramid,

parallelogram, parallelepiped, rectangle, cone, cube, circle, oval, cylinder.
7. Translate the following text into English
Hayka npo onip matepianiB. O6'ekTn BUBYEHHS

Ornopom Mmamepianie Ha3uearomb HayKy [rpo IHXeHepHi Memoou
po3paxyHKie Ha MIUHICMb, XXOPCMKICmMb | cmilKicmb efleMeHmie MawuH ma
criopyd.Y npoueci ekcnnyaTtauii MalnH Ta cnopyp ixXHi enemMeHTn (CTPUXHI,

6anku, nnacTuHnM, 6ONTK, 3aKNENKN TOWO) Tak YK iHaKwe BepyTb y4acTb Y



poOOTi KOHCTPYKUii W 3a3HalTb 4il Pi3HUX CUN — HaBaHTaXeHb. [ns
3abe3nedyeHHss HopmanbHOT poBOTM  KOHCTPYKUIA Mae 3ag0BOSIbHATU
HeoOXigHi YMOBM MILLHOCTI, >)KOPCTKOCTIi Ta CTiMKOCTI.

Mig miyHicmio po3yMmitoTb 34aTHICTb KOHCTPYKLII, TI YaCTUH Ta getaneun
BUTPUMYBATW MEBHE HaBaHTaXEHHA He PpyuHywuucb. XKopcmkicmb — Ue
30aTHICTb  KOHCTPYKUIT Ta I eneMeHTiB NpOoTUCTOATU OedOopMYBaHHIO
(3miHIOBaHHIO popMK | pO3MipiB) Nig Ai€t0 30BHIWHIX HaBaHTaXeHb. [lpu
3alaHnUX HaBaHTaXeHHsAX gedopmadil He MOBUHHI NnepeBullyBaTy MNEBHOMO
3Ha4yeHHs, BCTaAHOBJIEHOrO BIANOBIAHO [0 BMMOr, WO CTaBnATbLCA [0
KOHCTPYKLUIi: Cmilikicmio HasuBalTb 30aTHICTb KOHCTPYKLUiT abo i enemMeHTiB

30epiraTi NeBHy No4aTkoBY (hopMy MPYXHOT piBHOBAru.

3a pesynbTaTamm  OocrigKeHb  OyaywoTb  UinboBi  giarpamu
‘HanpyXeHHA — pgedpopmadil’, BCTaAHOBSOKWTbL FPaHULi  TEeKy4yocCTi,
MILHOCTI | XapaKTepuCTUKU MNPYXHOCTIi MaTepiany, Wo p[ae 3Mmory
BM3HA4YaTN HanbinbL HanpyXeHi 30HN y PpO3paxyHKOBOMY efneMeHTi, Noro
nedopmadii i nepemiwieHHs. TlopiBHIOKYM 32 OOMOMOIoOK  LiNbOBUX
aiarpamMm  po3paxyHKOBi  BefiMHYMHM  Hanpy)XeHb | gedopmauin 3
AonycTMMnUMK, BU3HaYaloTb Ha cTadil npoekTyBaHHA abo nepesipku
poO3Mipn i OpMYy KOHCTPYKTUBHUX €rNeMeHTIB, sKi MaloTb 3abe3neunTu

HaAiHY N eKOHOMIYHY eKcrinyaTtauito cnopyau (MaLumHu).

UNIT 4

1. Learn the notions and their definitions.
Kinematics A branch of the science of mechanics that deals with
aspects of motion apart from considerations of mass and force.
Vectors directional quantities.
Scalare denotes the physical quantities that have no idea of direction

associated with them.



The position vector the directed segment on the "x-axis".

Coordinate numbers attached to or coordinated with a geometrical
object and characterizing this object completely.

Horse-power a unit for measuring the amount of work performed per
second.

Joule An international metric measure of energy; one joule is ap-
proximately three-quarters of a foot-pound.

Watt An international metric measure of power equal to one joule per
second; 746 watts are equal to one horsepower.

Kilowatt: A thousand watts.

Text 1

2. Read and sum up the text simplifying and compressing the

difficult sentences.
Kinematics. Vectors and Scalars

The equations of mechanics are typically written in terms of Cartesian
coordinates. At a certain time ¢, the position of a particle may be specified by
giving its coordinates x(t), y(t), and z(t) in a particular Cartesian frame of
reference. However, a different observer of the same particle might choose
a differently oriented set of mutually perpendicular axes, say, x’, y', and zZ'
The motion of the particle is then described by the first observer in terms of
the rate of change of x(t), y(t), and z(t), while the second observer would
discuss the rates of change of x'(t), y'(t), and Zz'(f). That is, both
observers see the same particle executing the same motion and obeying
the same laws, but they describe the situation with different equations. This
awkward situation may be avoided by means of a mathematical construction

called a vector.



A vector is a quantity that has both magnitude and direction. It is
typically represented symbolically by an arrow in the proper direction, whose
length is proportional to the magnitude of the vector. Although a vector has
magnitude and direction, it does not have position. A vector is not altered if
it is displaced parallel to itself as long as its length is not changed.

By contrast to a vector, an ordinary quantity having magnitude but not
direction is known as a scalar. In printed works vectors are often
represented by boldface letters such as A or X, and scalars are represented
by lightface letters, A or X. The magnitude of a vector, denoted |A|, is itself a
scalar—i.e., |[A| = A.

Mathematical operations: addition, subtraction, three kinds of
multiplication, and differentiation can be performed with vectors. If vector A
is added to vector B, the result is another vector, C, written A + B— C. The
operation is performed by displacing B so that it begins where A ends, as
shown in Figure 6 by arrows. C is then the vector that starts where A begins

and ends where B ends.

Fig. 7. The right-hand rule used to find the direction of A x B and (right)
the right-hand rule used to find the direction of B x A. By the right- hand rule:
if the fingers of the right hand are made to rotate from A through & to B. the
thumb points in the direction of A x B. as shown in the figure.

Vocabulary
in terms B TepMiHax

awkward He3rpabHuin



avoid 3anobiratu

by means of 3acobom

obey to the law NiOKOPATUCS 3aKOHY
magnitude Benu4ynHa

axes BiCb

observe cnocTtepiraTtu

alter 3MiHIOBaTH

displace 3MilyBaTu

finger naneub

the thumb points BESIMKMN Narneub BKasye

the right-hand rule  npaBuno npasBoi pyku
rotate obepTaTtuca

arrow cTpina

3. State if the following sentences are true to fact or false. Prove
your point of view. Use the words.

right, so it is, absolutely wrong, | object, (dis)agree, true to fact, quite on the
contrary, (not) correct, it may be so, (im)possible, it can(’'t) be so because, unreal,
according to, it is generally known that, the fact is, the thing is that, as far as |
know, | am sure that.

1. All physical quantities are directional. 2. Directional quantities are
called scalars. 3. The length of the arrow is a measure of the magnitude of
the vector, the direction of the arrow indicate its direction. 4. The direction
of the road must not be taken into account. 5. The ordinary rules of
arithmetic are not applicable to vectors. 6. The resultant force will be one
kilogram in the direction towards Peter. 7. The length of the diagonal is
obtained by the Newton equation. 8.To find the resultant force graphically

it is not necessary to complete the parallelogram.

4. Find in the text the equivalents of the Ukrainian words and

expressions.



3a JOMNOMOOK CTPISIOYOK, BKasdyBaTu Hanpsm, cuctema KoopauHar,
BenuMynHa, PpIiBHSAHHA, nMOo3Ha4yaTW. nignaratm  3akoHy, cnocTepirav,
3MillyBaTu, npasBusio NpaBoOi pyKWM, BKasyBaTW Yy HanpsMKy, B3aEMHO
nepneHauKynsapHUn, BUKOHYBATW  [il0, BUKOHYBATW pyX, MOXHa

3anobiratn, BUKOHyBaTWU MateMaTU4Hy gito.

5. Fill in the gaps and learn the abstract by heart.

quantities, arrow, magnitude, direction, straight, applicable, resultant,
measure, torque, counterforces, obeying, rigid, dimensions, neglect, tension,
support.
Some physical _ have no idea of direction associated with them.
One can represent these vector quantities graphically by means of
The length of the arrow is a measure of the _ of the vector, the direction
of the arrow indicate its __ . Suppose we walk two kilometres along a
___road.Thus, the ordinary rules of arithmetic are not _ to vectors.
Two separate forces of 3 and 4 kg act on it at right angles.In any case,
to find the __ force graphically it is necessary to complete the
parallelogram and _ the length of the diagonal. For a body to be in
equilibrium, there must be nonet __ acting on it. The body's own tendency is
to restore the deformation has the effect of applying _ ,thus __ Newton's
third law. Calling a body _ means that the changes inthe ___ of the body are
small enough to be neglected, even though the force produced by the
deformation may not be A suspension bridge illustrates the use of

The weight of the span and any traffic on it is by cables.

6. Group the synonyms and use them in situations.
straight, general, usual, complete, apply,draw, make, single, different,

point, strength, call, magnitude, mean, value, total, equal, way, dot, one,



magnitude, use, direct, the same, cause, quantity, name, finish, ordinary,

guess, consider, regard, common, force, pull, various , road.

7. Group the antonyms and use them in situations.
ordinary, increase, straight, parallelogram, sharp, equal, difficult, general,
close, win, easy, long, curved, lose, obtuse, rectangle, far, concrete, unusual,

short, unequal, decrease.

8. Complete the sentences using the suffixes -tion, -cian, -less, -ful,
-able with the words in bold.

1. If you can use an objectitis called . 2. If you are unable to use it,
soitmaybe  foryou. 3. If you move the processiscalled . 4.If you
can solve the problem, thenitis . 5. Something that has no shape is
called . 6. Those who have power are . 7. Problems dealing with

mathematics are . 8. A person who teaches mathematics is :

9. Fill in the prepositions and conjunctions. Explain and
examplify the terms ‘rectilinear motion' and ‘curvilinear motion'.

The two kinds of motion most commonly considered are rectilinear
motion and curvilinear motion. __ the term implies, rectilinear motion
______a particle is motion along a straight line. Curvilinear motion is motion
______acurved path. If a particle has rectilinear motion ____ respect to
some point _ is assumed to be fixed, its displacement is its total
change of position _  any given interval of time. Displacement is
independent of the path traversed and depends only __ the initial ___
final position of the particle. It is a vector quantity and is

represented graphically a vector.

10. Word and translate the mathematical expressions.
1) CaB the complement of B with respectto A. 2) AA U Bthe set A



is a subset of the union of A and B. 3) ANB A the intersection of A and B
is a subset of A. 4) (AxB)U(A'xB’) the union of the product of A and B,
and, the product of A prime and B prime. 5) The mapping A—X —-A of
B(A) into itself. The mapping which establishes a correspondence between A

and X — A is the mapping of the set of subsets of A into itself.

11. Use participles to compress the prepositional groups.

the plant for building machines, the ship for assembling (welding), the
process under control, the device for measurement, the problem under study,
the building under construction, the mechanism for lifting, in accordance with,
the force that results, the string that is being stretched, the problem that is

being solved.

12. Discuss the following topics. Use the words below.

1. Difference between vectors and scalars. 2. The main divisions of
physics. 3. The main divisions of mathematics. 4.The main physical
notions. 5. The main mathematical notions, expressions, problems.

however, while, that is, by contrast, in particular, in general, is observed

/ described / represented / performed.

13. Translate the text into English.

Kinemamuka — ye po3dinn meopemu4yHoi MexaHiku, 8 IKOMy 8ug4yaemsbCs
MexaHiYHUU pyx MmamepiaribHux o6'ekmig 6e38i0HOCHO 00 MPUYUH, sIKi U020
guKrnukarome. MexaHiMHUN pyX — 3MiHa B3aEMHOro po3TallyBaHHs Tin (abo ix
YaCTMH) Yy NpOCTOopi 3 YHacoM. MexaHiYHUW pyX € OAHIE 3 HANMPOCTILLNX
dopm pyxy. Mipoto MexaHIYHOro pyxy € KiHemu4yHa eHepeis (ckansap) Ta
imnynbc (Bektop). MexaHiyHuUM pyx, 9K | BCI pyxu B npupoai,
NigNnopsaKOBaHUN 3aKOHY 36epeXXeHHS | MepemeopeHHs eHepeaii .

3 BM3HAYEHHSA KiHEMaTUKW BUMMAUBAaE, WO Y Hi MOBHICTIO BIOCYTHI

Taki PI3NYHI MOHATTSA, SK cuna il Macu, a BMBYaAKTLCA JMLLE 3aranbHi



reOMeTpUYHi XapakTepPUCTUKM PYXy, Hanpukniag TpaekTopid, WBUAKICTb Ta
MNPUCKOPEHHS, $Ki HanexaTb pyxy ©Oyab-skux o6'ekTiB — Monekynu,
HeGecHoro Tina, 306paxeHHsA Ha eKpaHi MOHITopa Ta iH.

MexaHiyHMn pyx maTepianbHMX 06'ekTiB BiabyBaeTbCa y NpoCcTOpi
i po3rnagaeTbcsa 9K abCONTHUNA, €BKNIAOBUA, TPUBUMIPHUA, OOHOPIgHUN
TV i30TPONHUI, a Yac — AK abcontoTHUM apudmeTnsoBaHmnin. Ha niacrasi
Taknx ysBrneHb Npo MNPOCTip i Yac BNpoBagXYeETbCA NOHATI U cucmemu
8I0fIiKy — CyKynHocmi min eidniky, cucmemu KoopOuHam ocelu ma
200UHHUKa. Cuctemun Bigniky MoXxyTb 6yt abo HepyxomMuMmn BigHOCHO
Aesakol ogHiel cuctemu, gka npunMaeTbcsa 3a abcontoTHy, abo pyxaTucs
AOBINIbHO BIAHOCHO Hel. Yac 49K BrepepBHa 3MiHHA BefM4YMHA
pO3rnsagaeTbCs K He3arexHa 3MiHHa (aprymeHT).

BignosigHO 0O Mogenen maTtepianbHUX TiN Ta 3aBAaHb KiHeEMaTuka
NOAINAETLCA HA TPU YAaCTUHU: KIHeMamuKa moyYku, KinemMwnnuuy mina ma

KiHeMamuka cyuinibHo20 cepedosuua.

Text 2

1. Read and retell the text.
Dynamics.The Motion of Rigid Bodies

A rigid body is a system of particles that always have a fixed
relation to each other.

The motion of a rigid body is said to be rectilinear translation
if the motion of each particle of the body is along a straight line
and parallel to the line of motion of each of the other particles of the
body. The motion of any particle of the body is considered to represent
the motion of the entire rigid body, the entire rigid body may be

treated as a particle having the same position and motion as the



centre of gravity of the body. The motion of the body of a railway car
along a straight track or the motion of a hammer of a pile driver are all
examples of rectilinear translation.

In general, any particle of a body considered free has a system of
forces acting upon it. Some of them may be considered external to
the body as a whole, and some of which are internal. The resultant
of all these forces for the particle is called the effective force for the
particle and is equal to dM-a, dM being the mass of the particle and
a its acceleration. If the particles of the body were all made free of
each other, and each had its effective force acting, the motion of the
system of particles would be the same as the actual motion of the
body. The resultant of all these effective forces for all the particles of the
body is called the resultant effective force of the body. Since the
internal forces between the particles of a rigid body are always
mutual, that is, equal and opposite, their total resultant for the whole
body is assumed to be equal to zero. It follows, then, that the resultant
effective force for all the particles of a rigid body must be equivalent
to the resultant of the external forces.

Since each particle has a force equivalent to dM-a acting upon it,
and since each force is proportional to the mass of the particle, the point
of application of the resultant is necessarily the same as that of a system
of particles acted upon by their own weights.

The velocity of a particle with rectilinear motion is the time rate of
its displacement from some assumed point of reference. If the particle
traverses equal spaces in equal time intervals, its velocity is uniform, and
the amount of its velocity is equal to the ratio of the given displacement
to the time in which the displacement was made. If s is the displacement
and t the time, the amount of the velocity v is given by the equation

v=s-t



Vocabulary
rigid body Hepyxome Tifo
rectilinear translation npsmMoniHinHMI NOCTyNanbHUN PyXx

along a straight line B3g0BX NpsaMOT NiHil

application 3acTocyBaHH4
external 30BHILLHIN
acceleration NPUCKOPEHHS

2. Explain the difference between the resultant force and
resultant effective force of the body. Why are these notions important in

mechanics?

3. Match the notions and their definitions.

1) power, energy, horse-power, work, force, distance.

2) a unit for measuring the amount of work performed per second; the
quantity of work done in a unit of time; rate of performing the work; the
capacity for work. watts, kilowatts, and kilogram-metres per second; measure of

space between two points, places, etc.

4.Translate the text into English.

HuHamika (Big rpey. AUHAMIKOC, — CUSTIbHUN) — PO34iNn MexaHikKu,
AKMM BUBYAE PyxX MaTepianbHUX Tifl 3anexHo Big npuknageHux Oo
HUX cun. 3anexHo Big BnactuBocTen 06'ekTa, pyx sAKOro BMBYalOTh,
AVHaMIKy NOAINATbL HA ANMHAMIKY MaTepianbHOI TOYKU, AUHAMIKY
CUCTEMU MaTepianbHUX TOYOK, AUHAMIKY Tina 3MiHHOI Macwu,
AVHaMIKY NPY>XXHOro i NnacTu4Horo gedopmMoBaHoOro Tina, guHamiky
pigvH i rasie.

OcCHOBHI 3akoHU gnHamikn copmyrntosas |. HetoToH (1686). Pyx
MaTepiarnbHUX TOYOK i CUCTEM Y AMHAMILi AOCNIOXYIOTb 3a 4OMNOMOIOo

oupepeHuyiaribHUX PiBHSHb PYXY, SKi B 3arafibHOMYy BUMagKy MOXHa



oTpuMaTM Ha OCHOBi 3aKoHiB HblTOHa, abo 3a [onomMoror
eapiauilHux ripuHyurie mexaHiku. Po3B'Aa3yBaHHS OKpeMuUxX 3agad
AVNHaAMIKM CNPOLLYETLCS BUKOPUCTAHHAM 3aranbHUX TEOPEM ANHAMIKW,
SAKi BCTAHOBIIOIOTb 3aneXxHIiCTb MiX Xapakrepuctukamm abo mipamu
pyxy i MipamMun gigHHSA cun.

OvHamika MaluvH i MexaHi3amiB — ranysb 3HaHb MpPO PyX MaLUMVH i
MeXaHi3MIiB 3 ypaxyBaHHAM CWJl, WO Ail0Tb Ha HUX; po34ifl MawuH i
mexaHiamie meopii. OCHOBHI 3agadvi OMHaMIiKM MalUuH | MeXaHi3MiB:
BUBYEHHS BMNSIMBY 30BHIWHIX CUM, CUI TSXIHHA, CUIN mepmsi Ta cursl
iHepujii Ha naHKM MalnHU (MexaHi3aMy) i BCTaHOBIIEHHSI crnocobiB
3MEHLIEHHA AMHAMIYHMX HaBaHTa)XeHb, WO BUHMKAKOTbL Nifg. 4ac Ix-
HbOrO0 pPyXy; BUBYEHHA pPeXuMiB pyxy MalIMH i MexaHi3MmiB nig
BMNAMBOM CUI, NPUKNageHmx p[O IXHiX JlaHOK, i BCTaHOBJIEHHS
cnocobiB, WO 3ab6e3nevytoTb NOTPIOHI pexumu pyxy.

IvHamika MawunH i mexaHiamiB NoB’A3aHa 3 Ornopom mamepiariis,

TEOPIEI MPY)XXHOCMI, TEOPIEK KOsTUBaHb, aHANITUYHOK MexaHIKOK Ta iH.

5. Discuss in your speaking group the problems of the rigid

bodies in life and in production.
Text 3

1. Tell what you know about the key notions in the title. Read

the text and show the interrelation between the key notions.
Work. Power. Energy

When the point of application of a force moves, so that the force
has a component along the displacement of its application point, the

force is said to do work. If the force is assumed to be constant in



magnitude and in direction and the displacement to be straight, then to
determine the magnitude of the work one should multiply the component
of the force along the displacement and the displacement; if this
component is in the direction of the displacement, the work is regarded as
positive; if opposite, the work is negative. The unit of work depends on
the units used for force and distance.

Considering power requires considering the rate of performing the
work. For example, if a weight is lifted at height of one metre in one
second, twice as much power will be required than in case that very
weight were lifted to a height of one metre in two seconds.

Measuring power, we generally use such units as watts, kilowatts, and
kilogram-metres per second. Seventy five kg. m. s. (kilogram-metres per
second) or 736 W (watts) form a horse-power. A horse-power is a unit for
measuring the amount of work performed per second. Power is the quantity of
work done in a unit of time. Energy is the capacity for work.

After the conversion of work into heat, or chemical energy into work or into
electrical energy, the actual amount of energy is the same as before the
change. In other words, when energy is spent, there is still as much energy as
before. This fact which is one. of the fundamentals of physics is known as the

Law of the Conservation and Transformation of Energy.

Vocabulary

displacement 3MilEeHHS
uniform OOHOPIgHNI
conversion nepexig
conservation 3bepexeHHs

2. Translate the text into English.

EHepria — mipa pyxy y BCix MaTepianbHUX npouecax i Bugax



B3aemofin. BctaHoBneHo, WO BCi dopmMu pyxy mMaTtepii 3OaTHI
nepeTtBoptoBaTMCA OAHA Ha OOHY B  MNEBHUX  KiNTIbKOCTHUX
crniBBigHOWEHHSAX. 3anexHo Big popM PisNYHMX NpoueciB PO3PI3HAITb
Taki BUOW e€eHeprii: MexaHiyHy, TensmoBy, XiMiYHYy, eneKTpOMarHiTHy,
aoepHy, rpasitauinHy Ta iH. [llpn 0Oyab-skux npouecax, Wo
BiAOGPaXylTbCA Yy 3aMKHYTIN CUCTEMI, BUKOPUCTOBYETbCSA 3aKOH
36epexeHHs i NnepeTBOpeHHST eHeprii. Teopia BiGAHOCHOCTI BCTaHOBMIOE
3B’A30K eHeprii 6yab-sikoro maTtepianbHoro ob’ekta 3 noro macoto m': E
= mc? pge Cc WBUMOKICTb CBiTNa y BakyyMi. Y MiDKHapOOHIN cucTtemi
oavHnub (Cl) eHeprito BuMmiptotoTb Yy mxoynax, y CIC — cucremi B
eprax, NosacucteMHO OAUHULEIO EHEPTiT € eNeKTPOBOSbT.

Po6oTa y gisnui — pisanyHa BennymHa, LWo xapakrepusye nepeTBOpPEHHS
eHeprii ogHOro BMAy Ha iHWWK, sike BiAOYBaeETbCSA B AaHiN di3nyHIn cuctemi. B
MexaHiuli pobota € Mipo Ail cunu i 3anexntb Big BeNUYMHWU, Hanpsmy uiei
CUNU Ta NepemillleHHs Toudku 1 npuknagaHHa. PoboTta Ta Tennota sBnsOTb
coboto e€auHi MoXnuBi dopmMu nepefadi pyxy Big OAHOro Tina A0 iHWOro.
Tennota — ue dopma nepegadi eHeprii, sika 4Bnsie cobOK  CYKYMHICTb
MiKpohisnyHMX  npoueciB  (0OBMIH  eHepriaMn  NpyU CyTWMHUi  MOSMEKyn,
BUMNPOMIHIOBaAHHS KBaHTIB CBITNa, T. .).,

Mpn pyci mexaHi4HOT cuctemn cyma poboTU yCix Aito4nx Cun Ha
AeskoMy nepemileHHi JOPIBHIOE 3MiHI KiHemu4HOI eHepeaii T uiel
cuctemun: 2/1 = = T, — T,. Y BUnagKky noTteHuianbHnx cun pobdoTta He
3anexuTb Big BUAY TPAEKTOPIT TOYOK NpuKnagaHHA cun i BU3Ha4YaeTbCcs

nuwe 3HadYeHHAMW romeHuianibHoi eHepeiil 1 noyaTtkoBoro [1, Ta
KiHuesoro [1, nonoxeHb cuctemun: A = 1, — [l,. B MikHapoOHiu

cucmemi oduHuuypb (Cl) poboTy BuMIiploOTb Yy Oxoyrsx. PoboTta Tina
AOPIBHIOE pi3HULi eHepril OO nepexony B iHWY dopMy Ta 1 3anuvuiKy

nicns uboro.



3. 1) Discuss in your group the examples of work, power, and
energy and the units of their measurement. 2) State and prove the Law

of the Conservation and Transformation of Energy.

THE THEORY OF MACHINES AND MECHANISMS
UNIT 5

1. Learn the notions and their definitions.
Simple machine A device that changes the direction or magnitude, or

both, of an applied force and thus do useful work.

Linkage A mechanism consisting of rolls connected to each other by
joints that permit motion.

Wheel and Axle A basic machine consisting of a wheel that rotates on a
shaft called the axle.

Spring An elastic material that returns to its original shape after being
forced out of that shape.

Inclined plane Flat surface that slants or slopes

Wedge Two inclined planes joined together

Screw An inclined plane wrapped around a cylinder

Crank A bent shaft or arm for transmitting motion or changing from
rotary to reciprocating motion and vice versa.

Pulley A basic machine consisting of a wheel with a grooved rim through
which a rope, wire, or chain is passed.

Block A pulley contained in a housing; the combination of a fixed and a
movable block together with a rope is known as a block and tackle.

Helix The corkscrew-shaped figure that results from wrapping the line of
an inclined plane around a cylinder; the plural is helices.

Jack A device used to raise heavy weights for short distances.



Lever A basic machine consisting of a rigid piece or bar that turns on a
point.

Fulcrum The point on which a lever turns.
Text 1

2. Look through the text for the problems described. Examplify them

using your experience. Translate and retell the text.
Simple Machines

The term simple machine is often used to identify those devices that
change the direction or magnitude, or both, of an applied force and thus do
useful work. Among the simple machines are the lever; wheel-and-axle; inclined
plane, wedge, screw, and pulley.

Linkage. Machines are often classified by the arrangement of their linkage
systems. For example, an internal-combustion engine may be described by a
four-link system called a slider crank. Another four-link system is the four-bar
linkage. The punch press is an example of a slightly more complicated device
that combines the slider crank and the four-bar linkage into a six-bar
arrangement.

Most simple machines operate in a single plane or in a series of parallel
planes and have an output motion that is rotational, translational, or a
combination of the two. The four-bar linkage illustrates the use of a crank for
both input and output motions. Depending on the configuration of the links, the
four-bar linkage with a constant rotational input motion can have an oscillating,
identical, or nonuniform output motion

Inclined Plane. The inclined plane is an example of a simple machine
that exchanges increased distance for less effort. An inclined plane is a fiat

surface that slants or slopes. If two inclined planes are joined together, they



form the simple machine called a wedge. Wedges are very helpful in cutting
and splitting things. Knives, axes, and our front teeth are good examples of

wedges.

An inclined plane A wedge.

Fig 8.

The inclined plane has various applications, (a) When used as a loading
ramp for a truck, the inclined plane has a mechanical advantage equal to L/H,
where L is the length of the ramp and H is the height of the truck's tailgate above
the ground, (b) A wedge is equivalent to two inclined planes joined together. A
downward force is transformed into sideward forces, useful for splitting things,
(c) If an inclined plane is wrapped around a cylinder, we have a simple
machine known as a screw. A screw-type automobile jack is an example of this
machine.

The simplest pulley is called a fixed pulley. A single pulley at the top of a
flagpole is a good example. Ideally, omitting friction, this pulley has an MA of
1—that is, our force is not multiplied; only its direction is changed. A downward
pull on the rope sends the flag up the pole. It is easier to pull down than to
pull up; gravity works with our body weight to make this easier.

A second kind of pulley is called a movable pulley. This kind moves
along with the weight. In a movable pulley, a support above gives the added

effort. So pulling upward on a movable pulley results in lifting an object with



(b}

Fig. 9 Fig. 10

only half  the effort (neglecting friction), but the object rises only half the
distance pulled. The reason is that to lift the object 1 foot, we must pull up 1

foot on the effort side and take up 1 foot of slack on the supported side.

Vocabulary
device NPUCTpIn
alter MIHATH
predetermined 3aBaHUK
lever BaXinb

wheel-and-axle BOpPOT

inclined plane HaxuneHa NnoBepxHs
loading ramp BaHTaXXHUW cKaT

truck BaHTaXXHa MallnHa

wedge KINH

screw FBUHT

pulley ©nok

slider crank NoB3yH

four-bar linkage YoTUpUIIaHKOBa nepenada

3. Ask questions on the text.

4. Find in the text the equivalents of the Ukrainian words and



expressions.

NPUCTPIA ANS BUKOHAHHSA KOPUCHOT poboTu, cknagatuca 3 KombiHauin
XOPCTKUX J1aHOK, 3aCTOCYBaHHSA CWM, cepen HaunpoCTiluX MalluH, YCTpIn
cuctemun 3’edHaHb, MOXe OyTu onucaHa, Oinbu CKNnagHuUM NpUCTPIN,
npauloBatm B  OAHIM  MAOWMHI, NPOAYKTUBHUM PyX, Mracka noBEpXHS,
yTBOPIOBATU KMWH, TEXHIYHA nepeBara Baxifns, bokoBa cuna, pyxomuin 6nok,
gonaHe 3ycunns, nigHimatu o6’ekT, BiAOMMW SK TBUHT, MPUYMHA B TOMY,

CNPUYMHATKM 0OepTaHHS KpuBOLLKMY, NepeaaBaT obepTanbHUM pyx.

5.Fill in the gaps.
producing, composed, formed, identify, applied, inclined, arrangement,
described, combines, operate, exchanges, slants, support.

Machine is device for _ useful work,  of combinations of rigid or
resistant links _ and connected in order to alter, transmit, and direct the
application of forces in a predetermined way.The term simple machine is
often used to _ those devices that change the direction or magnitude, or
both, ofan __ force and thus do useful work. Among the simple machines is
______ plane. Machines are often classified by the  of their linkage
systems. For example, an internal-combustion engine may be by a four-
link system called a slider crank The punch press is an example of a slightly
more complicated device that __ the slider crank and the four-bar linkage
into a six-bar arrangement. Most simple machines __ in a single plane or
in a series of parallel planes. Inclined Plane. The inclined plane is an example
of a simple machine that _ increased distance for less effort. An inclined
plane is a fiat surface that _ or slopes. In a movable pulley, a __ above

gives the added effort.

6. Match the notions and their definitions.

1) inclined plane, slider crank, wedge, screw; movable pulley.



2) two inclined planes joined together; inclined plane wrapped around a
cylinder; flat surface that slants or slopes; pulley that moves along with the

weight; four-link system.

7. Discuss the words: explain the words with the same root denoting
an object, process, action, property, direction, result, etc.

downward — upward — sideward, put — input — output, complicated —
complex, direct — direction, arrange — arrangement, combine — combination —
translate —translation — translator, transform — transformation, rotate — rotary —

rotation — rotor, link — linkage — linked.

8. Use the synonyms in situations.
slant, slope, inclination; neglect, omit; lift, raise; machine, device; use,
application; linkage, connection; combined, complicated, complex; transmit,

translate, deliver.

9. Insert the prepositions wherever necessary.

I. Thermodynamics deals __ the conversion __ mechanical
energy _ thermal energy. 2. The production _ heat
___mechanical means may be illustrated _ the phenomenon __
friction. 3. A heat engine is a machine __ transforming heat
mechanical energy. 4. To transform energy ____ any ___ its numerous
forms __ heat is a comparatively simple process. 5. the case
the ideal reversible process, there is no change __ the quantity
available energy. 6. No change _ a system __ bodies that takes place
_____itself can increase the available energy  the system.

10. Make up dialogues on the following topics using the



introductory and connective words.
1. The definition of machine. 2. The arragement of the simplest machines. 3.
The mechanical laws underlying the operation of the simplest machines. 4. The
simplest machines applications.
the reason is, in order to, depending on, because, concerning, that is
why, hence, thus, so, therefore, since, if...then, taking into consideration
that, proceeding from the fact that, first...then, after that, it can be viewed,

the reason / thing is.

11. a) Consider the Linerar Equations and tell whatever you
studied on the topic.

Equations in which the highest power of the variables is the first, are
called equations of the first degree. Thus, y =3x + 5, y=2—7xand
y = 0.3x — 0.5 are all equations of the first degree. All equations of this type
give graphs which are straight lines and hence they are often called linear

equations.

12. Translate the text into English.

Bnok

Bnok (aHrn. block, Him. Block, dpaHy. bloc) — 1) MexaHiam y dopmi
koreca 3 »konobom no oboay, Yepes ke NepeknHyTO KaHaT (TPOC, NaHLor).
2) CyKynHicTb BYy3niB, NpUCTpoiB, cnopyn abo skux Hebyab 4YacTuH (geTtanen),
ob'egHaHMX 3a MNPU3HAYEHHSAM, pPOo3MilWeHHAM Towo (TypbiHHMM  Bnok
eneKkTpocTaHuii, 6nok xapyyBaHH4A). 3) By3on MalmHM 3 KiflbKOX OAHAKOBMX
YacTuH, Hanpuknag, Onok uuniHApiB Yy ABWUIYHIi BHYTPILLHBLOIO 3rOPsiHHS.
KombiHauiss HepyxoMoro ta pyxoMoro Kofiec HasumBaeTbcd Ofok i Tpoc (Tanb,
nonicnacTt), pobuTb 6roK 6inblW 3py4YHOHD, MPOCTILLOK MAaLKUHOK. HWKHE 4K

pyxome Koreco 30inbLlye Hally cuny BABIYKN (HE3BaXKalumM Ha TEPTS), @ BEPXHE



abo hikcoBaHe KOSieco 3MiHIOE HaNPSMOK CUSTN.
Text 2
1. Read and retell the text.
The Lever

The lever is a bar with a support, called a fulcrum. A lever can increase
the applied force, as in a crowbar or the use of a hammer to pry up nails; or it
can increase the speed or distance of a force, as in a baseball bat or fishing
pole. But it cannot increase the force and the speed at the same time; it may
do only one of these things. Compound machines are merely arrangements of

two or more simple machines.

Fig. 11. In order to raise the load of 120 pounds located at 1 foot from the
fulcrum, an effort of 12 pounds is needed at 10 feet from the fulcrum.

Mechanical Advantage. A beam balance, which is a kind of lever. At a
distance 6 units to the left of the fulcrum, a double weight is hanging. Suppose
we wish to balance this weight by hanging a single weight on the right. At what
distance from the fulcrum must we hang the weight? Experiment would quickly
show that this distance is 12 units. By performing more experiments of this sort
we would find that, in all cases, the weight on the left times its distance from
the fulcrum equals the weight on the right times its distance from the fulcrum.
(In this case, 2 X6 =1 X 12).

The number of times a machine increases the applied force is called the



mechanical advantage (MA) of the machine. It can be found by dividing the
resistance (R), which is the weight of the object moved, by the effort (E), which
is the force applied. So if a 120-pound rock is moved by a 12-pound force, the
MA is 10:

There is another, equally simple, way to compute the MA. The distance
from the fulcrum to where the effort is exerted is called the effort arm (EA), and
the distance from the fulcrum to where the resistance is exerted is called the re-
sistance arm (RA). The MA is computed by dividing the EA by the RA. For
example, in Figure 1 the EA is 12 feet and the RA is 6 feet; the MA is therefore
12/6, or 2. In Figure 2 the EA is 10 feet, the RA is 1 foot, and the MA is 10.

Distance vs. Effort. It should be pointed out, however, that we are not getting
something for nothing. In Figure 2, although we exert only 12 pounds of force to
raise a 120-pound load, our 12-pound force has to move through a greater
distance than the load. For example, if we push the end of the lever down one
foot, the load will be raised only about one inch.

In physics, work is defined as the product of a force and the distance
through which the force is exerted. A common unit of work in English units is the
foot-pound, equal to the work done by a force of one pound exerted through a
distance of one foot; and the basic metric unit of work is the joule, equal to a
force of one newton exerted through a distance of one meter. In the example
above, if we push the end. of the lever down by one foot, we have put in 1 foot x
12 pounds, or 12 foot-pounds, of work. If the load is raised one inch, then the

work done on the load is 1/12 foot x 12 pounds, or again 12 footpounds.

Vocabulary
crowbar Oanka

fulcrum LEHTp LapHipa



hammer

pry up nails
hang

beem balance
set of rollers
roundness

taper angle
adjustable gauge
top blade

touch

force exerted

MOJSIOTOK
3abusaTtu reo3ai
BUCITU
6anaHcHa 6anka
Habip ponukis
OKPYXXHICTb
KyT pidabneHHs
perynsoBaHum
BEPXHbE pebpo
TopKaTucs

cuna, sika gie

2. Ask questions on the text
3. Calculate the mechanical advantage of any machine.

4. Translate the text into English.

Baxinb

Baxinb — npocTiwa malwunHa, 3a3Buyan cKrnagaetbcs 3 nNpsiMoro MilHoOro

CTPWXKHS, Ki BiNbHO o00epTaeTbCsl HaBKOMNO 3adiKCOBaAHOI TOYKM, sKa
Ha3nBaETLCS TOYKOK OMOpPU (TOYKOK MPUKNALEHHS cunu, obepTaHHS, BICbIO
LUapHipa),

nig gieto gBox 4M Binblue Ccun, SKU Hepigko Has3MBalTbCS

NPUKNageHow Ta oripHow cunamu. [lepBvHHE nNpuU3HAYeHHs Baxens -—
36inbWKTM cuny Ta pyx. Xoya Baxiflb HE MOXe 3eKOHOMWUTU poboTy, BiH
nonerwye il BUKOHaHHSA. Bigomi npuknaan Baxeren BKIIOYaOTb JIOM, KNiWn Ta
KICTKM PYK Ta Hir.

MoMHOXeHe ycunnsi, oTpMMaHe Big BaXKensl, YM BiOAHOLWEHHS KiHUEBOI

CUnn 0O NpUKNageHol, Ha3MBa€ETbCS MexaHivYHOo nepesaro. Hanpuknag,



akwo cuna y 100 cyHTiB fo3BoNse pyxatm BaHTax Baroto y 1000 cyHTIB, TO
MexaHiyHa nepeBara cknagae 10. TepTa B ubOMYy OBYUCHEHHI ITHOPYETLCS,
TOMY LLIO, HaBiTb AKLLO BOHO MPUCYTHE, BOHO, K MPaBuUIio, € TaKNM HE3HAYHUM,
LLIO BOHO CYTTEBO He BNIMBAE Ha pe3ynbTaT. TUM He MeHLe, Hepigko Tpeba
GpaTtn 0o yBaru Bary caMoro Baxensi. 3anexHo Big LEHTPY TSXKIHHA — TOUKM,
[e, SIKk BBaXa€eTbCH, po3TalloBaHa yCsa MOro Bara, MexaHiyHa nepesara Moxe
6yTn 30inbLeHa, He3MiHHa YN 3MEHLLEHa.

IcTOpnyHO,  Baxinb  3acTtocoByBanM 3  OOICTOPUYHMX  YaciB.
MaTtemaTtuyHuin NPUHLMN BaXkens (3akoH Baxkens) 6yB BigomMun ApuUcCToTento,
ane gosBeAeHUn rpeubknmMm matematnkom Apxumenom (287-212 a.H. 4.). 3rigHo
LbOro 3aKOHY BaXiflb 3HAXOOUTbCHA Yy PiBHOBA3i, KONMW MPOAYKT NpUKIiageHol
cunu i BiOCTaHb BiA TOYKM MPUKNAOEHHS OO0 oci obepTaHHA [OOPIBHIOE
pesynbTaTty OMIPHOI CWUNM | BIiACTaHi Bid TOYKW 11 MPUKNIAgEHHs [0 OcCi

obepTaHHs.

5. Discuss the history of arrangement and application of the
simplest mechanisms through the interpreter. Use the expressions
below.

1. What is the technical definition of a machine? Speaking of different
machines, what does force mean? Speaking of machines, what does efficiency
indicate? What does work mean? What is a block and tackle? Describe a
spring. How does a leaf spring differ from the usual type of spring? What is a
prime mover? \What kinds of machines usually are not prime movers? What are
foot-pounds? How much is one foot-pound?

What's the reason / use? The reson is, settle the question, | think it is
absurd, Mind the details, The thing is that, How to evaluate it? Are you sure
that, | doubt it, It is doubtful that, It requires careful investigation, there is
another way, in this way, to identify a device, may be described as, depend

on, it is easier, it is very helpful, we are not getting something for nothing.



ELEMENTS OF MACHINES

UNIT 6

Fastener a mechanical device for fastening things together.
Pin a short, thin, sharp-pointed length of metal with a small head

at one end used for fastening or holding things together.
Nut small piece of metal for screwing on to the end of the bolt.
Bolt a metal pin with a thread at one end for a nut.

Thread cutting on the fastener.

Text 1

1. Find in the text the names of fasteners, their description

and classification. Read and translate the text.

Kinds of Fasteners

The main standard threaded fasteners Include bolts, studs, screws

and nuts. The design forms and geometrical ratios of the heads of bolts,

Fig. 12 a., b. bolts. c. stud. d. screw nut.



screws and nuts are versatile indeed. The choice of the design depends on
the purpose of the joint. The heads may be hexagonal, square, countersunk,
semi-circular, etc. They are also distinguished by the presence of the area
that restricts the rotation of the bolt in tightening (for example, bolts
with a larger semi-circular head and a nib, and bolts with a
hexagonal diminished head and a guide underhead); by the method of
clamping: externally, internally (with an internal hexagonal socket) on the
end-face (heads with splines for a screw driver) and by other features.
Depending on the purpose of the joint, and the conditions of assembly,
nuts are selected differing in form (hexagonal, round, etc.), in thickness
(normal, thin, thick). In various threaded joints, nuts can take external
expanding load which is compressive or tensile. The latter nuts are
known as tension nuts and they belong to the special design. Washers
placed under heads or nuts, protect the finished portion of the jointed

members against damage during tightening.

Vocabulary

threaded fastener Hapi3He kpinneHHs

stud LWNunbKa, WTngT
screw FBUHT

nut ramka

ratio BiAHOLLEHHS
versatile Pi3HOMaHITHUN
purpose NpU3HaYeHH4
countersunk 3KPUTUN
semicircular HaniBKPYrinm
distinguish BiAPI3HATU

restrict obmexyBaTu



tighten 3ardaryBaTu (rBUHT)

helix rBUHTOBA NiHiA

2. Answer the following questions. Ask your own questions of

different types on the text.

1. What do the main standard threaded fasteners include? 2.What
are they used for? Are the design forms of the heads of bolts versatile? 3. What
design forms of heads do you know? 4. What are the heads distinguished

by? 5. When are studs used? 6. What are washers used for?

3. Find in the text the equivalents of the Ukrainian words and
expressions.

Hapi3He KpinneHHA, No BWUCOTI, (OPMU KOHCTPYKLUIl, reoMeTpuYHI
npornopuii, NpuU3HayYeHHA 3’€OHaHHA, HaniBKPYrni rofioBKU, PO3PI3HATLCHA
NMOWKWHOW, OBMexXylTb obepTaHHs, 3aTaryBaTu [BUHT, YMOBWU 300pKM,
TOBLWMHA, 3O0BHIWWHE pi3bneHHda, BHYTPIWHE pi30nNeHHs, HapocTak4ye
HaBaHTaXEHHs, 3axUCTUTU  NPOTU  MNOLUKOMAXKEHHS, LEHTP  TSKiHHS,

eKcrepuMeHTanbHe QOCIOAXKEHHSA, KoedilieHT TepTs, 3aCTOCOBYBaTH.

4. Fill in the gaps.

joint, clamp, features, expand, purpose, assembly, fasten, stud,
design, thread, countersunk, rotate, tighten, tension, protect, damage.

The main standard threaded ~ include bolts, = screws and
nuts. The _ forms and geometrical ratios of the heads of bolts,
screws and nuts are versatile indeed. The choice of the design depends on
the purpose of the _ . The heads may be hexagonal, square, __ , semi-
circular, etc. They are also distinguished by the presence of the area that

restricts the of the bolt in __ ; by the method of



externally, and by other . Depending on the of the joint,

and the conditions of |, nuts are selected differing in  form
(hexagonal, round, etc.), in thickness (normal, thin, thick). In
various _ joints, nuts can take external _ load which is
compressive or tensile. The latter nuts are known as ___ nuts and
they belong to the special . Washers __ the jointed members
against __ during tightening.

5. Match the words.

1) depend, distinguish, tighten, choose, restrict, select, differ, take,

protect, damage.

2) presence, purpose, form, rotation,load, bolt, nut, head, joint, design.

6. Describe the fasteners by the model.
Model.This is a washer. It is round in shape. It has a hole in the middle.

It is made of steel. It is used (applied, employed) on screws and bolts.

7. Use the words with the same root in situations.
support — supporting — supported, transmit — transmitted — transmitting
— transmission, apply — application — applicable, consider — considerable —
unconsidered — considering, rotate — rotaing — rotary — rotation, press —
pressure — compress — compressor, — operate — operator — operation,

produce — product — production — producer.

8. Group the synonyms and use them in situations.
turn, employ, fasten, cutting, transmit, alter, transfer, design,

construct, build, use, utilize, convert, produce, revolve, transform, deliver,



join, create, apply, rotate, couple, thread, attach, purpose, unite, aim,

change.

9. Develop the statements.

1. Fasteners are threaded. Threaded fasteners 2. Fasteners are
distinguished by . 3. Being placed under heads or nuts,
4. Classification depending on the purpose 5. External expanding
load . 6. The jointed members . 7. The parts applied . 8. The
machine parts produced . 9. Creating new machines __ .10. The
equilibrium conditions having been provided, the substance ___. 11. The
decision having been taken, the meeting _ . 12. The student having
obtained these results, the experiment . 13. The body |, the force

being removed
10. Translate the text into English.
OCHOBHI BUAM KpPiNUNbHUX AeTaneun

Pi3bboBi 3'egHaHHA HanexaTb OO0 HEepyxOMuX 3B’s3KiB AeTanen MalluvH.
[0 HMX BiOHOCATbCS 3’€AHAHHA 3a AOMNOMOrok OONTIB, BUHTIB, TBUHTOBUX
CTSXKiHb, TOWoO. Pi3bboBe 3’eqHaHHSA po3HiIMHE 3a AONOMOroko pi3bbu. Pi3b0oBI
3’egHaHHA 3abe3neyvyoTb BiAHOCHY HEPYXOMICTb 3’€QHYBaHMUX AeTanemn.

[onoBHOWO nepesarotd 60NTOBOro 3'€AHaHHA € Te, WO MNpU HbOMY He
Tpeba HapisaTtu pisbby y getansx, wo 3’egHytoTbeod. Lle ocobnueo Baxxnmeo y
BUNagKax HEMIUHUX | HETPMBKUX MaTepianiB BUroToBneHHs petaneun. [o
HegonikieB 60NTOBOro 3’egHaHHA MOXHa BiOHECTW HACTYNHi: o6mAaBi 3'€QHYBaHI
aeTani NOBUHHI MaTu Micusa A4S po3TallyBaHHSA ralky Yu rosioBKU rBUHTA, Npu
3aKpyyyBaHHi Ta BigAKpy4yBaHHi rankm HeobxigHO yTpuMyBaTW rosIOBKY FBUHTA

Bi MPOKPY4YyBaHHS, TOLO.



[[BUHTM Ta LUINUIBKN 3aCTOCOBYIOTbCA Y TUX BMMNAOKaX, KOSIM NOCTaHOBKA
bonTa HEeMOXnuBa YW HepauioHanbHa. Hanpuknag, Hemae wicua Aans
PO3MilLEHHA ravku (rofioBKW); HemMae [JOoCTyny OO0 ramkm (rornosku); npu
GinbLLOIN TOBLWWHI AeTani HeobxigHe rmmboke cBepaneHHs i gosrmni 6onT, T. N.

Akwo npn ekcnnyaTtauii getanb 4acTto 3HiMaloTb | MOTIM 3HOBY CTaBnATb
Ha micue, To Ti cnig 3akpinnioeatn 6ontammn abo WNuIbKaMun, OCKINIbKM MBUHTU
Npn GaraTokpaTHOMY 3akpydyBaHHi MOXYTb MOLIKOAUTM pi3bbu B getani.
MowkompKeHHs pi3bbu BinbLl BiporigHO NPU ManoMiLHUX, KPUXKUX MaTepianax,
Hanpwukrag, 3 YaByHy, OlOpartoMiHito, TOLLO.

MigknagHy wanby cTaBnAaTb Nig ramky 4uM TOMNOBKY [IBMHTA AN
3MEHLUEHHS 3M’ATTSA AeTani ramkow, SKWOo geTarnb BUrOTOBSIEHA 3 MeEHLW
MiLHOro MmaTepiany (nnacmacwu, anoMiHia, gepesa i T. n.); 3anobiraHHs YNCTUX
NoOBEpXHEN [JeTanen Big LWKPAOMH nNpW  3aKpydyBaHHI ranku (rBUHTA);
NepeKkpUTTS BENMKOro 3a3opy OTBOpY. B iHWKMX BMNagkax nigknagHy wanby
cTaBuUTU HepgouinbHo. KpiM nigknagHux wanb 3acTOCOBYHOTb CTOMOPHI Yn

3anobiratovi wanbu, 3anobiratoTb CaMOBIAKYPYYYBaHHIO 3’€QHAHHS.

12. Discuss the following problems using the words below.
1. Compare the advantages and disadvantages of different fastenings
applied in joints. 2. Describe the application of fastenings in mechanisms.
1) depend on, distinguish, tighten, choose, restrict, select, differ, take,
protect, damage, presence, purpose, form, rotation, load, bolt, nut, head, joint,

design.

13. Word the mathematical symbols.
1) y —y tends to infinity or y is tending to infinity. 2) h(z) = 4 the
value of the function h in the.point z is equal to four. 3) sin y = h the

sine of y is equal to h. 4) 1/k one over k or one divided by k. 5) b(N2) =



2 b of the square root of two equals (is equal to) two, or the value of the
square root of two equals (is equal to) two. 6) z(N2)>z(I'2) the value,
of the function z of the square root of two is greater than the value
of this function of one and one half or z of the square root of two is

greater than its value in the point one and one half.

Text 2

1. Read the text to describe the key notions.

Threads

Threads are applied for interconnection of machine parts and for
transmitting motion from one part to another. When a thread is cut on
the outside of 3 part it is known as an external or "male" thread. A thread
is called an internal or "female" thread when iti s cut inside of apart.
Depending on the shape of the threading tool different profiles of thread are

obtained, such as triangular, square or trapezoidal.

Ma
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a b
Fig. 13. a. triangular thread, b. trapezoidal thread.

In practice triangular threads are most widely used. The main

elements of a thread are: the angle of the thread, tie major, minor



and pitch diameters, depth and the pitch.
The angle of the thread is the angle included between the

sides of the thread and measured in an axial plane. The major or
outside diameter of a thread (sometimes referred to as "full diameter")
is the distance between the two extreme outside points of the thread
in the direction square to the axis.The major diameter is the largest dia-
meter of the thread of a screw or a nut. The minor diameter, being the
smallest diameter of the thread, is the distance between the two
extreme inside points of the thread measured at the right angle to the
axis. The minor diameter is also called the "core diameter" or "root
diameter".

The pitch diameter is the distance between the two opposite
parallel sides of he thread profile perpendicular to the thread axis. The
depth of the thread is he distance between the crest and the base of the
thread measured normal to the axis.

Classification of Threads. Classification into  cylindrical and taper
threads depends on the basic surface on which the thread is formed.

Threads can be cut into the surface or hole of a cylindrical bar or
cone, and on the surface, the former being an interal thread and the
latter — an external thread.

When the threading cylinder is turned clockwise to engage the second
member, the thread is said to be right-hand and when counterclockwise—
left-hand. The former of the contour that determines the thread profile in the
plane passing through its axis gives us vee, trapezoidal, buttress, square and
round threads. The number of starts classify threads as single and multiple
(double, triple, etc.)

By the purpose, the threads are subdivided into fastening and lead.
For fastening use is made of vee threads. They are distinguished by a

higher strength of turns and can ensure a more stable



tightening than other types of threads due to a higher coefficient of
friction. The principal parameters of a cylindrical thread are: major
diameter, minor diameter, base thread depth, thread pitch, effective

thread angle, helix angle.

Vocabulary
external, male 30BHILUHSA
internal, female BHYTPILLHA
pitch BMCOTa

taper / vee thread  KoHiyHa / kNnMHOBMAOHA pi3bba

counterclockwise MNPOTU YaCOBOI CTPISKK

engage 3a4ennaru

axis BiCb

buttress nigcrtaska, nignopka
lead BECTHU

nib BYC

hanger KPOHLUTEWH, niaBicka
elbow KOniHO, NnaTpybokK

2. Find in the text.
1. The definition of the major diameter. 2.The definition of the pitch
diameter.3. The main elements of a thread. 4. The definition of the angle of

a thread. 5. The types of screw threads.

3. Answer the questions on the text and ground the answers.

1. What are threads applied for? 2. When is a thread known as

external or "male thread"? 3. When is a thread known as internal or



"female thread"? 4. How are different profiles of thread obtained? 5. What
is the angle of a thread? 6. What is the major or outside diameter of a
thread? 7. How is the angle of a thread measured? 8. What is the major
diameter of a thread referred to? 9. What is the pitch diameter? 10. What
is the depth of the thread? 1. What is the crest of the thread?

4. Translate the text into English.
Pisbba

Pisbba — rBMHTOBa kaHaBKka Ha LUMNIHAPWUYHIN ab0 KOHIYHI NOBEPXHI
FBMHTIB YM ranok, po3TalloBaHa rno rBUHTOBIN NiHil. 3a popMOoI OCHOBHOI
MNOBEPXHiI PO3PI3HATL LUMMAIHAPUYHI  Ta KOHIYHI  pi3bbneHHs. Hanbinbw
pO3noBCOOKEeHa uuniHapuyHa pisbba. KoHiyHa pisbba 3acTtocoByOTb ANd
ANOTHMX 3'egHaHb Tpyb, macneHok, npobok, iH. podinb pisbdbn — KOHTYp
(Hanpuknag, abc) civeHHS pidabbu y NAOLWWMHI, WO NPOXoauTb Yepe3 OCHOBHY
noBepxH. 3a {OopMOK Npodisfito  PO3PI3HATL  TPUKYTHI, MPSAMOKYTHI,
TpaneueiganbHi, Kpyrni Ta iHWi pi3dbu. 3a micuem po3MilleHHsI PO3pPi3HSATb
BHYTPILLHIO Ta 30BHIiWHIO Pi3bby. 3a HaNPSMKOM FBMHTOBOI NiHii pO3Pi3HAOTb
npaBe Ta niBe pisabbneHHs. Y npasin pi3bbi rBMTOBa NiHisg nae 3niBa Hanpaeo |
Bropy, y niBih — cnpasa Haniso i Bropy. Hanbinblw posnoBclogxeHa nisa
pisbba.

3a NpU3HaYeHHAM PO3Pi3HATb Pi3bbu KpinunbHi, i pisabbun Ans rBMHTOBMX
3’egHaHb. KpinunbHi pisabbu BKNOYaOTb METPUYHY 3 TPUKYTHUM NpodoinemMm —
OCHOBHE KpenikHe pi3bbrieHHs, TpyOHY — TPUKYTHE i3 3aKpyrneHuMu
BepLMHaMu i 3anaguHamu i pisbby revHTIB ANa aepesa.

Pisbbn  rBMHTOBMX  MexaHiamiB  (xogoBi  pi3bbu)  nNpPsAMOKYTHa,

TpaneueiganbHa CMMeTpUYHa, TpaneueiganbHa HeCeEMETPUYHA YK YNopHa.



MeTpuyHa pisbba oTpumana Taky Ha3By TOMY, L0 BCi ii pO3Mipn BUMIPHOKOTLCH
y MifliMeTpax Ha BigMiHy Big AONMOBOI pi3bbu, po3mMipn AKOT BUMIPIOKOTLCS Y
AorMax.

CtaHpapTt nepegbavae MeTpuyHy pisb0y 3 BENMKUM Ta APiOHUM LLarom.
[ns ogHoro n Toro X giameTtpa d gOpibHa pisbba Bigpi3HAETLCA Big BENUKOI
3HapeHHAM wary p. Npu 3MeHwWweHHi Wwara BiANOBIAHO 3MEHLWYETbCA BUCOTA

pi3du i KyT nignomy pisbbun, a BHYTPILWHIN giameTp 36inbLUyeETbCS.

5. Discuss the following topics using participles as well as
introductory and connective words.

1. Kinds of fasteninge. 2. Their application. 3. Kinds of threads.

POWER-TRANSMISSION EQUIPMENT
UNIT 7

1. Learn the notions and their definitions.

Mechanism A component of a machine that transmits or changes motion.

Coupling A machine elements used to join one shaft to another,
permanent or semipermanent connections.

Clutch A mechanism permitting easy and quick connection and
disconnection of two shafts.

Key a machine part composed of one detail insert into another, used to
transmit torque between a shaft and a machine part assembled on it.

Cam A rotating or sliding piece of machinery that acts as part of pair to
impart or receive motion.

Follower The other part of a cam mechanism, usually a rod and shaft

that receives and transmits motion from the cam.



Ratchet A mechanism that works with a pawl. The ratchet is a bar
or wheel with inclined teeth; the pawl is usually a rod that can drop between the

teeth to permit motion in only one direction.

Text 1

1. Read and translate the following text. Define the words -

connectors between the title, text, paragraphs and sentences.

Couplings

Couplings are machine elements used to join one shaft to another,
which are needed because of specialized operations of the machine — for
example, installation or servicing. The coupling of an electric motor driving a
water pump or a gear box may transmit power while preventing an overload,
compensate for misalignments of machinery, and minimize vibrations.
Couplings normally form permanent or semipermanent connections between

shafts, while clutches are associated with rapid engagement.

Fig. 14. Gear and dental flexible coupling.

Solid couplings consist of rigid flanges on each shaft, bolted solidly
together to form a continuous stiff shaft. Their use is favored when it is desired
that the connected machines act as a single unit (for example, the rotor of a
motor or generator may be used as the flywheel of a reciprocating engine or

compressor) or to reduce over-all length (such as an overhanging blower) or to



eliminate bearings (by coupling components together such as a gear pinion
to a turbine). Shaft misalignment can result between the two shafts, increases
bearing loads, and produces a frictional power loss. It is this frictional

power that imposes a limitation on the allowable misalignment of high-speed

Fig. 15. Solid couplings.

shafts, because the friction heat increases faster with speed than the heat-
dissipation ability.

Couplings for high-speed and / or high-power machinery are almost
exclusively of the gear (or dental) type. Torque is transmitted by two coupling
halves bolted together, which have at each end an internal gear that meshes
with gear teeth machined on the periphery of the shaft flanges. Under running
conditions, misalignment, errors in tooth spacing, etc., will cause movement
between the mating gear teeth, requiring that lubricating oil or grease be used
to prevent damage by fretting.

Disconnectable Couplings. When it is necessary to disconnect or
connect machines while in operation a jaw-type coupling can be used
provided it is operated only when the two shafts are running at the same
speed. Friction clutches allow the shafts to be engaged while revolving at

different speeds, and overrunning clutches will disengage automatically when



the speed of the driven unit exceeds that of the driver. Overrunning clutches

may be of a jaw type or may use oval pins between an inner and an outer
raceway which jam when the torque is in one direction and roll out of
engagement for reversed torques. These devices can be used to prevent

reverse rotation.

Fig. 16. Rubber flexible coupling..

Flexible couplings can be designed to compensate for shaft misalignment
or to modify the torsional flexibility of shafts to reduce the effect of torque
variations. Torsional flexibility is obtained by using rubber bushings between
the bolts and the flanges or, for jaw-type clutches, by use of rubber inserts or
rubber bushings between the flange and the shaft. Still other designs use
straps to transmit the torque. Couplings that are designed for misalignment
use straps, knuckle joints, wobble plates, or some other mechanism that allows
a sliding action between meshing parts.

Hydraulic coupling. The hydraulic coupling consists of two open-faced
vaned impellers placed face to face and enclosed in a housing containing oil.
The rotation of an impeller connected to the driver creates a vortex. The
output impeller, connected to the driven machine, obtains its power by
slowing down the vortex. The shafts are coupled by filing the case with oil and
are disconnected by draining.

An electric coupling consists of a metal ring connected to the driver shaft,
which surrounds an electromagnet mounted on the output shaft. Shafts are

coupled by energizing the magnet and disconnected by demagnetizing the field.



Variable speed is obtained by regulating the current to the electromagnet and
slip losses are dissipated with air or water circulation.

Note. open-faced vaned impeller — BigkpuTa rigponepeaava.

Vocabulary
coupling XopcTka MmyTa
installation ycTaHOBKa
gear box kopobka nepegau
transmit power nepegasaTu €Heprito
misalignment PO3LIEHTPOBKA
engagement 3a4venneHHs
reciprocationg 3BOPOTHLO-NOCTYNanbHUN

overhanging blower HaBiCcHMIK Hacoc

gear pinion LLINOHKa

mesh with 3yenntoBaTucy 3
mating gear teeth napHi 3ybu LWIeCTepHi
prevent damage 3anobiraTy NOLKOOXKEHHIO
rotate, obepTartumcs

flywheel MaxoBe Koreco

rigid flanges XOPCTKLUi doriaHui
rubber bushings rYMOBI BTYJIKM
torsional flexibility FHYYKICTb

jaw-type coupling MydTa

housing, casing KOXYX

vortex BUXPb

heat dissipation po3cCitoBaHHA Tenna

2. Answer the following questions.

1. What is a coupling used for? 2. Is a coupling used to connect shafts



permanently?3. What is the relation between the kind of a coupling and its
application? 4. What does a clutch permit? 5. What factors are taken into
consideration in deciding what clutch to use? 6. What is the object of a
friction clutch? 7. How are clutches subdivided and arranged? 8. How

does a mechanism differ from a machine?

3. Find in the text the equivalents of the Ukrainian words and
expressions.

aetani MalwuvH, KepyBaTu HAcOCOM, BUMepesKyBaTh NepeBaHTaXXeHHS,
XopcTKka MyTa, XOPCTKO CKpinneHi bontamu, WBMAOKE 34ENSIEHHs, OIGTU SK
€aVHU OnokK, 3meHwyBaTu Bibpauito, HaniBMNOCTIHE 3’€QHaHHS, BUIyYaTu
NOWWUMHUKA, MOXe TpanuTuUCH, PO3UEeHTPOBKa Bamny, HECTU HaBaHTaXXEHHS,
HaknagatM OOMEXEeHHSs, CNpUYUHATKM  pyX, NapHi  3yOM  LLeCTepHi,
3aMallyBanbHe Macno, 3anobiraTv MNOWKOMKEHHID  TepTAM,  3BOPOTHIN
obepTanbHUN MOMEHT, HagMipHa Hanpyra, 3'egHatm 6ontamn, MalmHa

npautoe, KepyBaTu PyXOM.

4. Fill in the gaps.

form, drive, elements, consist, bolted, desired, reciprocating, eliminate,
coupling, operation, misalignment, installation, engagement, increases.

Couplings are machine _ used to join one shaft to another, which
are needed because of specialized __ of the machine — for example, _ or
servicing. The coupling of an electric motor __ a water pump or a gear box
may transmit power. Couplings normally _ permanent or semipermanent
connections between shafts, while clutches are associated with rapid
Solid couplings ___ of rigid flanges on each shaft,  solidly together to
form a continuous stiff shaft. Their use is favored when it is __ that the
connected machines act as a single unit (for example, the rotor of a motor or

generator may be used as the flywheel of a engine or compressor) or to



reduce over-all length (such as an overhanging blower) or to bearings (by

components together such as a gear pinion to a turbine). Shaft can
result between the two shafts, bearing loads. Jaw-type coupling is
operated only when the two shafts are at the same speed.

5. Use the words with the same root in situations.
case — casing, join — joint, design — designing —  designed —

designer, prevent — preventive — prevention.

6. Group the synonyms and use them in situations.
run, act, result, made of, apply, link, casing, fast, use, stiff, fasten, carry,
consist of, join, quick, solid, couple, rigid, composed of, operate, attach,

cause, bear, make, follow, rapid, housing, utilize, cover, connect.

7. Complete the words with the negative prefixes: semi-, dis-, un-, de-,
in-, mis-, over.

1. There are permanent and __ -permanent joints. What has the form of
a___ -circule? 2. Overloaded machine component may be _ -formed.
3. -connectable joints are widely used. 4.  -use of a machine part will
result in its breaking. 5. There is nothing __ -usual in mechanics. 6. Machine
components will be  -shaped if they do not resist stresses. 7. What -
directional quantities do you know? 8.  -allignment may occur. 9. -

running clutches may be of a jaw type.

8. Transform the subbordinate clauses into the Absolute Nominal
Participle Construction.
Model 1.The assembling finished, the conveyer was put into operation.

Model 2. We discussed our problems, the computer working.

1. As the problem had been solved, the engineers began a new



experiment. 2. When the plan had been discussed, the meeting was over.
3. Since this law had been discovered, there are a lot of new possibilities.
4. After the engineer had come, the experiment began. 5. Because the
strain of the body exceedes a certain value, the body does not recover
completely. 6. A body is under hydrostatic stress, so the pressure
upon it on all sides is the same. 7. Whena body is under tensile
stress, the forces acting upon ittend to increase its length. 8. An
external force is acting, and the body changes its state of rest to a
state of motion. 9. The elastic properties of various materials are
different, but the ratio of stress to strain is always the same for a given
material within the elastic limit. 10. When the destorting force is removed,

elastic bodies exhibit the property of recovering to their original state.

9. Discuss the advantages and disadvantages of different types of

couplings.

Text 2

1. Scan the text to receive information.

Clutches

A clutch permits easy and quick connection and disconnection of two
shafts. Factors which must be taken into consideration in deciding what type
of clutch is to be used are: torque, rotation, speed, available space and
frequency of operation. The object of friction clutches is to connect a
stationary machine part to a rotating part, to bring it up to speed and to
transmit the required power with a minimum of slippage.A clutch is also
used instead of a key to connect the shaft with a revolving part, such as a

pulley or a gear. Friction pitches may be divided into two main groups



according to the direction of the acting force: axial clutches and radial

clutches.

Fig. 17. a clutch.

Classification of Clutches. Friction clutches may be divided into two
main groups according to the direction of the acting force: axial
clutches and radial ones.

Axial clutches are those which have the contact pressure applied in
the direction parallel to the axis of rotation. Axial clutches, in turn, can be
subdivided into: a) cone clutches, b) disc clutches and c) combined
cone and disc clutches. In radial clutches the contact pressure is applied
upon a rim in a radial direction. These clutches may be subdivided into
band clutches and block clutches, also into external, internal and

combined internal and external clutches.

Vocabulary
transmit torque nepenasatn obepTanbHUN MOMEHT
rotate, revolve obepTartucs
frequency yacToTa
friction clutch dpuKLinHa mydTa
slippage KOB3aHHS

2. Ask questions on the text.

3. Explain the use of different types of clutches.



4. Translate the folowing text into English.

MydTa

MydTa (Big Him. Muffe) B TexHiui — npuctpin, wo nocTinHo abo
TMMYacoBo 3'eQHye Mix cobow easnu, mpybu, ctaneBi kabeni 4un iH.
LuMniHApWYHI getani (BMpobun); nepenae obeptoBuin pyx i obepTanbHi MOMEH-
TM 3 OAHOro Bana Ha iHWWMn abo 3 Bana Ha BiflbHO PO3MillleHy Ha HbOMY
agetanb (Hanp., 3ybdacte komneco). [JO Toro X, Taka MydTa KOMMEHCYE
HeBeNMKI MOHTaXHi BigXUNeHHs, po3'eaHye Banu, 3anobirae Buxogy 3 nagy
MalnHMN B asBapiHOMYy pexumi Towo. Po3pidHATE MydTa XOPCTKI
HEeKOMMEHCYYi, abo rnyxi— 3 XXOPCTKUM 3'€AHaHHAM AeTarneun; XXOpCTKi
KOMMNEHCYoMi (Hanp., aeski 3yé4acTti) — 3 HEBESNIMKMM B3AEMHUM 3MiLLLeHHAM
3'eQHYBaHUX geTanemn; >XOpCTKi pyxomi (Hanp., KyrnaykoBo-ANCKOBI) — 3i
3HAYHMM B3aEMHUM 3MiLLEHHSM 3'€QHYBaAHUX AeTaren; npyxHi, Wwo
3MEHLUYIOTb KONMMBAHHS | ANHAMIYHI HaBaHTaXXeHHS (OesaKi — 3 HE3HAYHUM
3MilLleHHAM 3'egHyBaHUX geTtanen). € mydpTn kepoBaHi, abo 34inHi (Hanp.,
PPUKLINHI — 3 BUKOPUCTAHHAM TepTd) — 3i 3'egHaHHAM i po3'egHaHHAM
getanen nig 4Yac Ail MawnHW; caMoke-poBaHi, abo aBTOMaTWU4HI, KiHUEBI,

CTOMNOPHI Ta iH.

5. Make up the dialogues on the following topics using the
participles as well as the introductory and connective words.
1. The difference between coupling and clutches. 2. Kinds of
couplings. 3. Kinds of clutches. 4. The principle of their operation. 5. The
conditions of operation. 6. Application and advantages / disadvantages in
operation, maintenance and wear.
in this case, in case of, provided, on one hand, on the other hand,
especially, it is required that, it is desired that, on condition, in general, in

particular, in detail, in connection with, according to, to add, to continue.



Text 3

1. Scan the text for the types of keys and their purpose. Compare

their function with those of other transmitting mechanisms.
Types of Keys

The main function of a key is to transmit torque between a shaft and
a machine part assembled on it.

In most cases keys prevent relative motion, both rotary and axial. In
some constructions keys allow an axial motion, between the shaft and the
hub. Sucn keys are called feather spline keys. According to various
characteristics, keys can be distinguished as straight and tapered,
rectangular, dovetailed, chamfered, round, and discshaped, radial and.

tangential, and according to their use, for light duty and for heavy duty.

Fig. 18. Keys.

Vocabulary
assemble 3bupatum
hub BTYyIKa
slip, slide KOB3aHHSA

journal uanda



rub TepTu

rock KonueaTucs

supply nocTayaHHs, nogada
shaft Ban

driver, impeller npueig

feather / spline key HanpsiMHa wWnoHKa
tapered Hapi3HUn

light duty HEBENUKNIN CTPOK ekcnnyaTauil

2. Use the given introductiry words to agree or disagree with the
statements below. Give your comments.

1.A key doesn't transmit torque between a shaft and machine
part. 2. In most cases keys prevent relative motion, both rotary and axial.
3. In constructions where keys do not allow an axial motion between
the shaft and the hub are called feather or spline keys. 4. There are only two
types of keys: straight and tapered. 5. According to various characteristics
the keys can be used only for light duty. 6. One can give a simple, all-

embracing classification oi keys.

3. Answer the questions on the text.

1. What is the main function of a key? 2. How many key types are in
use? 3. Where are the keys used?

4. Find in the text the equivalents of the Ukrainian words and
expressions:

3rigHO 3, PO3pi3HATMCA pucamu, B BINbLIOCTI, 4O3BONATU akcianbHUN pyX,
MiXXK BanoM Ta BTYIKOW, nepegasatn obepTanbHUN MOMEHT, 3ibpaHa getanb,
BUNepeLXyBaTU BIOHOCHUA pyX, HanNpAMHa LUNOHKA, Hapi3Ha LWMNOHKa,
NPUCTPIN ONA PO3’€EMHOr0 3'€4HaHHS, 3aCHOBYBaTUCH Ha, NOAINATUCHA Ha,

BESIMKE HaBaHTaXXEHHSA, pUCK NepensiTalnTbCHa, BCEOXOMNmto4va Knacudikauis,



3'eHyBaTN NOCTIMHO, ANSA nonarokKeHHd, MydTa J03BOSSE, 30BHILWHA My@Ta,
3aCTOCOBYETbCS B HaNpsiMKy, napanenbHo Boci obepTaHHdA, 6patn Ao yearu,

HanexHa poborTa.

5. Fill in the gaps.

use, torque, allow, distinguished, assembled, prevent.

The main function of a key is to transmit between a shaft and a
machine part __ on it. In most cases keys relative motion, both
rotary and axial. In some constructions keys an axial motion, between

the shaft and the hub. According to various characteristics, keys can be
as straight and tapered, rectangular, etc., and according to their

, for light duty and for heavy duty

6. Discuss the machine details using participles as well as the
connective and introductory words.

1. The distinctive features of a key. 2. Kinds of a key. 3. Keys application.

Text 4

1. Find in the text the information about the mechanisms mentioned.

Study the text deeper for the details, classiffications, and arrangement.
Cams and Other Mechanisms

The cam is an especially important element of a machine — simple and
practical, allowing an infinite variety of output motions. In the simplest cam
system there are a fixed link, the frame; a driving link, which is generally the
cam; and an output link called the follower. (See Figure ). The cam-follower
system is the distinctive feature of valve trains in gasoline and Diesel
engines, all types of printing machinery, textile machinery, pumps, and

machine tools.



Three kinds of cams are the disk, cylindrical, and three-dimensional. An
alternate classification based on the type of output motion include constant-
velocity, uniform-acceleration-deceleration, simple harmonic, cycloidal, or
polynomial cams.

Geneva wheel (Fig. 20) consists of a driver wheel and a driven wheel. The
driver rotates at a constant speed. It contains a pin, which enters a slot on the
driven wheel and thus turns it. After the pin leaves the slot, the driven wheel stays

still until the pin enters the next slot. Thus the constantly rotating driver pro-

duces intermittent rotation in the driven wheel.

Follower

Fixed link

/

Fig. 19. Geneva wheel with two cams, follower (top) and fixed link
(bottom).
Geneva wheel is often used on machine tools for indexing the rotation
of a shaft — that is, to rotate the shaft a certain amount and then stop for a
certain length of time before the next rotation.
Ratchets are vital parts of mechanical devices ranging from automobile

parking brake, jacks to typewriters.

SJ?X

)

Fig. 20. Driven wheel. Fig. 21. Rolamite.



A rolamite (Fig. 21) consists of two cylindrical rollers suspended in an S-
shaped, flexible band. In the arrangement shown (a), if the rollers roll in the
direction of the arrows, they will both move to the right (b). The ends of the band
are fastened to the two guide rails. Rolamites are used principally in

mechanical and electromechanical components.

Vocabulary
cam Kynaydok
output link BUXiOHe 3'eqHaHHsA (Tdra)
valve trains 3ybuyacTta nepegada KnanaHy
machine tool MeXaHi4YHun BepcTaT
reciprocate pyxaTuca 3BOPOTHLO-MOCTYNarbHO
slot npopi3b, nas
ratchet XpanoBuK
index BKa3iBHUK

intermittent rotation ckauykonogibHUM obepTanbHU pyx

range ancTaHuisa

jack NiANOMHUK, OOMKpaT, rBUHTOBA CTOMKA
uniform OA4HOPIgHUN

Geneva wheel MasnbTiNCbKNN XpecT

prevent overwinding 3anobiratn nepekpydyBaHHIO

2. Answer the questions on the text.

1. What is a cam? 2. Why is a cam an especially important element of a
machine? 3. Where are cams used? 4. How are cams classified? 5. How is
Jeneva wheel arranged and where is it applied? 6. What is a ratchet /

rolamit?



3. Translate the text into English.

KynaukoBi mexaHiaMmn. OCHOBHi NOHATTA i BU3HAYEHHS

KynaykoBi MexaHi3aMu LULMPOKO PO3MOBCIOAXKEHI B TEXHILi, 0COBNMBO
Ans aBToMartumaauii pisHMX Npoueci, WO NoTpebyoTb 34iINCHEHHSA NEBHOMO 3aKOHY
pyXy BeOeHOl NaHK.

Ha puc. 22 HaBegeHO OCHOBHI TUMKW MNOCKMX KyNavykOBMX MeXaHi3MiB, Lo
BIOPI3HAIOTLCA SK 3a XapakTepoM pyxy Bedy4uux i BeOeHMX JlaHOK, TaK i 3a
Xapaktepom obpucy enemMeHTiB STaHOK BULLOI KIHEMATUYHOT Napu.

HannpocTilwmnm KynadkoBUM MeXaHi3MOM € TPUITaHKOBUW KiIHEMaTUYHUN
NaHUIor 3 OHIE0 BULLIOK Napoto, AKMW CKNagaeTbes 3 Kynadka 1, wrosxada 2 i
cTosika 3.

Kyrnaykom Ha3nBaEeTbCA NaHKa BULLOI KIHEMATUYHOI Napu, eneMeHT SKoT Mae
3MiHHY KpUBM3HY. |HWa naHka uiei napn mMae npocTiwy popMy i Ha3MBaETbLCS
wmoexoHeMm (puc. 5.1, a, 6, 8, €), AKWO BOHA BUKOHYE MOCTYMNanbHUW PyX, i
kopomucriom (puc. 5.1, 2, 0), SKWO BOHA BWKOHYE KONUBANbHUA PYyX.
[lpogbinem Kynayka Ha3MBAETbCA KpuBa, OTpUMaHa B MNEPeTUHi Kynadka
MMOLLMHOID, AKa naparnesibHa NNoLwuHi pyxy Kyrnadka. [Npodinb Kynayka BusHadvae
3aKOH pyxy BeAdeHol naHku. ig 4ac poboTn KynaykoBOro MexaHiamy MnoTpibHO,
LWOO NaHKK, AKi BXOAATb Y BULLY KIHEMaTU4HY Mapy, 3HaXO4MIUCb Y MOCTIMHOMY
AOTUKY, TOOTO KiHEMaTMYHa Napa NoBMHHA BYTN 3aMKHEHOHO.

3a BenMuYMHaMM cun | peakuil y KiHEeMaTU4YHUX napax BUKOHYKOTbCHA
pO3paxyHKM Ha MILHICTb NTaHOK abo enemeHTiB IX KiHeMaTu4HMX nap. [Ons Toro,
o6 mexaHiam nepebyBaB Yy CTaHi piBHOBarK nig Ai€t0 30BHILLHIX CuUn,
A0 OAHIET NOoro naHkm HeobXiAHO MNpUKNAacTK 3piBHOBaXKyBanbHy cuny P; abo
3piBHOBaXKyBaribHy napy Cur, fka xapakrepusyetbca 1I MOMeHToM M —
3piBHOBaXyBarnbHUM MOMeHTOM. Lito cuny P abo momeHT M,, 3a3suyan

npuKNagalTb OO Beay4Ool faHKKW, sika OTPUMYE 330BHI eHeprito, HeoOXiaHy



ANS pyxy NTaHOK MexaHiamy poboyoi malumHu, abo Bigaae ii, Sk ue Mmae Micue

Yy MeXaHi3MiB - OBUrYHIB.

Fig. 22. Cxemu Kynadykogux mexaHi3mig 3 curiogum 3aMUuKaHHSIM.

4. A. Discuss the machine details using special terms as well as the
connective and introductory words.

1. Definition of a cam and its characteristics. 2.Cams classification.
3.Calculations of the cams kinematic pairs for strength.

1) to act, load, angle, motion, axis, moving, bearing, to rotate, to carry, to
support, to confine, journal, wear, wheel.

2) proceeding from, according to, considering, taking into consideration,
taking into account, dealing with, provided, connected with, in connection with,
in accordance with, in relation with, regarding, as for, as to, concerning.

B.Discuss the mechanical devices that take advantage of friction.

Include some that are not mentioned in the texts.

5. Read and translate the text. Add what you know on the topic



using the introductory words.

Functions

Leibniz (1646-1716), who first used the word "function", the notion of
function was identified with the simple formula expressing the exact nature
of relationship. All modern mathematics centres around the concept of
function. The. concept of function is of the greatest importance not only in
pure mathematics but also in practical applications. Physical laws are
statements concerning the way in which certain quantities depend on others
when some of these vary. The task of the physicist is determining the exact
or approximate nature of this functional dependence. An expression
such as x* + 2x — 3 has no definite numerical value until the value of x
is assigned.

We say that the value of this expression is a function of the
value of x, and write x*> + 2x — 3 = f(x)

For example, when x = 2 then
22+ 2+2—3=5,sothat f(2) =5.

In the same way we may find by direct substitution the value of
f{x) for any integral, fractional, irrational, or even complex number x.
The area of a triangle is a function of the lengths of its three
sides; The atmospheric pressure is a function of the altitude above sea
level. The whole domain of periodic phenomena — the motion of the
tides, the vibrations of a plucked string, the emission of light waves —

is governed by the simple trigonometric functions sinx and cosx.

6. Make a summary of the text, use 'since' or 'because’

wherever possible.



UNIT 8

1. Learn the notions and their definitions.

Washer A flat disc, ring of metal, rubber etc., locking a nut in a place.

Shaft A machine part supporting and confining a moving part.

Gear A toothed wheel designed for being engaged with another one or
with a warm.

Spur Gear A gear with straight teeth parallel to the axis.

Pinion The smaller member of a pair of gears or the smallest gear of a
series; gear is used to designate the larger member.

Helical Gear A gear with teeth cut in the shape of a helix

Herringbone Gear A helical gear with two sets of teeth at equal
but opposite angles to each other.

Bevel Gear A gear with teeth slanted at an angle to the plane of the
wheel itself.

Worm Gear A mechanism consisting of a gear that meshes with a
worm, a screw with helical teeth.

Sun-and-Planet Gears An arrangement in which a smaller gear (the planet)
rotates around a larger gear (the sun).

Casing, housing A machine covering

Bearing That part of a machine which supports parts in relative

Motion.

Text 1

2. Read the text and give titles to paragrahps. Translate the text.

Types of Gears

This is a gear. It is a set of toothed wheels working together in a



machine. The gears may be different types: adjusting gear, bevel gear, cone

friction gear, clutch gear, feed gear.

Fig. 23. Rack and pinion

Gears are used in machines to transmit motion and power by means of
positive, contact between toothed wheels. Gears are a form of wheel-and-
axle. Gears may be classified according to their shaft (axle) relationship. Three
such types are parallel, intersecting, and skewed shafts. Spur and helical gears
are commonly used with parallel shafts, bevel gears with intersecting shafts, and
helical and worm gears with skewed shafts. One of the most common
examples of gearing in a machine is the transmission of an automobile. Gears
are a vital part of such household machines as the hand-held drill, the electric
saw, the hedge-clipper, and the snowblower. Gears are also classified
according to the shape oftheir teeth.The major types are spur, helical,

bevel, hypoid, and worm and wheel gears

Spur Gears. The form of spur gear teeth resembles a

mathematical curve — usually the involute, sometimes the cycloid. Only

a portion of the tooth follows the involute form because the lower part of
the tooth (flank) must provide adequate clearance. In ordinary spur gears,
the teeth are cut parallel to the working shaft. This means that there is no
side thrust on the shaft. It also means that only a limited number of
teeth can be in meshing contact at a given time. One special configuration
of spur gears is called a planetary gear train (see illustration). It has been

used in automobiles and propeller-driven aircraft.



Fig. 24. a.spur gears engaging b. spiral bevel gears engaging

Helical Gears. Helical gears are usually used for large power
transmission. Such gears are cut in the form of helices and thus lie at an
angle to the shaft. Because gearing cut at an angle causes a side thrust
on the shaft, it is customary to cut such gears double, so that each series
of teeth offsets the side thrust of the other.

Bevel Gears. The driving pinion and ring gear are spiral bevel gears
—that is, each gear tooth follows the curve of a spiral. The idler and side
gears have straight teeth. Bevel gears are frequently used to drive vertical
pumps or process machinery with horizontal drivers.

Worm and Wheel Gears is another type of gearing used for
nonintersecting shafts or extensions of shafts and make use of worm and
wheel gear. The driving gear is a rotating, spiral (worm) that meshes with
the teeth of the wheel. Large speed reductions are possible with this
arrangement. Gear teeth of a cycloidal profile engage in a rolling action which
minimizes friction; however, pinion and gear shafts of cycloidal gears must be
very accurately aligned and spaced.

Planetary gears consist of three sets of gears, a pinion (sun gear)
meshing with two or more planet gears which in turn rotate within a stationary
internal gear, that is forming part of the housing. The planet gears are

connected to one shaft and the sun gear to the other shaft. Planetary-gear



systems are compact, achieve a large reduction in a limited space, and result in

input and output shafts in the same center line.

Vocabulary

set of toothed wheels Habip 3ybyacTnx mexaHiamis

bevel gear KOHiYHe 3yb4acTe Koneco
spur gear uMniHgpuyHe npssmo3ybHe Koneco
pinion (sun gear) lecTepHs (MeHLwa B napi)
rack 3ybyacTta pelika

skewed shaft rBUHTOBWUM Ban

clearance 3asop

side thrust GokoBMIM NOWTOBX, yaap
reduction NOHWMXEHHS, nocnabneHHsd
offset 3CyB, 3MiLlLEHHSA

overhang HaBucartu

wear 3HOLWyBaTUCH

arrangement po3TallyBaHHS

impact BMNUB

precision TOYHICTb

aligned and spaced 3uUeHTpPOBaHI Ta pO3MilLEHi Ha BiACTaHI
pinion Hapi3Ha nnaHka

involute CKNnagHWUK, 3aKpyyvyeHunn cnipannto

3. Ask questions on the text

1.What is linear motion? What is it called technically? 2. What is
reciprocating motion? 3. What is rotary motion? 4. What does torque mean?
5. What is axial motion? 6.Can you describe a gear? 7. How are the teeth cut in a
spur .gear? 8. What is a pinion? 9. How are the teeth cut in a helical gear? 10.
How are the teeth cut in a bevel gear? 11. What is a worm gear? 12. Describe a

rack and pinion mechanism. 13. What is a driving wheel? 14.What is a follower



(mate)? 15. What is a linkage?

4. Find in the text the equivalents of the Ukrainian words and
expressions.

uuniHapu4yHe / KOHiYHe 3ybyacTe Koneco, QpPUKUiNHA LWEeCTepHs, Y
34ensieHHi 3, gekinbkoma crnocobamn, NoGyTOBI npunagn, pyydyHe cBepano,
crneujianbHUM NPUCTPIN, BUOANEHHS Tenna, noBepXi 3HOLEHHS, Haragye KpuBy,
3abes3nevyBaTt OocTaTHiM  3a3op, oObepTaunmncsa  4YepB’sik, HU3bKa
e(PEKTUBHICTb, PO3CIlOBAHHA €Hepril, BKIOYEHE Y pPyX KOTIHHA, 3MeHLeHHA /
30iNblWEeHHSA LWBWAKOCTI, akypaTHO 3UEHTPOBaHWUN, [OCAratv CKOJSIb3iHHS,
BUOANeHHs Tenna, NorpilHoCcTi BUpOOGHULUTBA, BUCOKA TOYHICTb, NpautoBaT 3

BENUKOK LUBUAKICTIO, HAZaTb Nepesary, npauoydmin Barn.

5. Fill in the gaps.
intersect, operate, use, resembles, provide, thrust, mesh, transmit,

precision, drive, engage, causes, reductions, wear, removal, loading.

Gears are in machines to transmit motion and power by means of

positive, contact between toothed wheels. Three such types are parallel,

_____,and skewed shafts. Only a portion of the tooth __ the involute
form because the lower part of the tooth (flank) must _ adequate

clearance. This means that there is no side _ on the shaft. It also
means that only a limited number of teeth can be in __ contact at a

given time. One special configuration of spur gears is called a planetary
gear . It has been used in automobiles and propeller- __ aircraft.
Because gearing cut at an angle _ a side thrust on the shaft, it is
customary to cut such gears double. Large speed  are possible with
this arrangement. When heavy power is transmitted, the _ on the gears is
high. Poor efficiency and heat _ of dissipated energy limits worm gears to

low-speed applications. Gear teeth of a cycloidal profile in a rolling



action. Impact increased with increasing pitch-line velocity and with
manufacturing inaccuracies. As a result high-speed gears are always of the
type (Class 3). Gears are more compact and can at much higher

speeds and power than other speed-reduction mechanisms.

6. Match the types of gears and find their descriptions in the text.

1) adjusting gear, bevel gear, clutch gear, worm gear, spur gear,
wheel-and-axle, feed gear.

2) umniHgpudHe npamo3ybe Koneco, Beayya LUECTEPHS, 4epB’ayHa
nepegava, BOPOT, KOHiYHe 3ybyacTe Koneco, peryniorya LWeCTepHs,

My(pTHa nepegava.

7. Group the synonyms.

engage with, part, impact, cross, use, rotate, lock, cover, oil, thread,
speed, mesh with, decrease, roll, unite, insert, deliver, put in, transfer,
enclose, power, element, close, remove, measure, keep smth, join, grease,
component, reduce, connect, combine, energy, slide, drive, turn, direct,
velosity, hold smth, extract, put out, energy, revolve, intersect, include,
transmit, cutting, detail, fasten, application, limit, influence, lessen,

lubrication.

8. Fill in the gaps.

a) 1. the body with screws. 2. Two plates may be by
soldering. 3. The wheels of the car are not well . 4. The key is a rather
reliable type of . 5. The electric motoris __ to the food machines by
wires. 6. joint reminds key joint.

a. fix, b. attach, c. fasten, d. join, e. couple, f. connect
b) 1. This detail is on the shaft. 2. The new equipment was

in the foundry shop. 3. The motion is through the toothed wheels.



4. You may your own venture. 5. Energy takes place in different
ways. 4. Computers are to control the production process.

a. install, b. mount, c. establish, d. adjust, e. transfer, f. transmit

9. Use the words with the same root in situations.

adjust — adjusting — adjusted — adjustment, feed — feeder — feeding —
fed, drive — driven — driver — driving, section — intersect — intersection —
intersecting — intersected — cross-section, install — installation, connect —
connectable — disconnectable, rotate — rotator — rotation — rotating, revolve —
revolving — revolver, divide — division, combine — combination, product —

produce — production — productivity — producer, transmit — transmission.

6. Define the machine parts.

screw, washer, shaft, gear, key, pin, bearing, gear, rivet, nut, casing.

9. Finish the sentences to describe the power transmitting devices.

A. 1. Toprove theidea /fact . 2. Toillustrate the phnomena .
3. Tobeginwith . 4 Todefendtheidea . 5. To exemplify the statement
. 6.Totellthetruth . 7. Tocontinue . 8. To finish / conclude .
9. To make a long story short . 10. To support the statement . 11. To
supply the examples . 12. Toadd . 14. To take into consideration

. 15. To ground the theory :

B. 1. I find (believe) it necessaryto . 2.Itisforusto . 3. Allow
me to_ . 4. Wewantthemto_ _ .5. ltisimportantto . 7. Someone
advisedhimto . 8.laskedyou to .

C. 1. There are problemsto . 2. ltisafact to___ . 3. | have the
reportto .

10. Translate the text into English.

3ybuacTta nepegada — MexaHiuHa rnepedaya, B AKi eHepria Big Beayyoi



naHkM [0 BeOEeHOI nepedaeTbCcs 3a gonomMorow 3ybyactmx konic. 3a
B3aEMHMM pPO3MILLEHHAM oOcen obepTaHHSA KOMiC pPO3Pi3HAKTb 3yb4acTi
nepegadi UWNIHOPWYHI, KOHIYHI, FBWUHTOBI; 3a KIiNbKICTIO MOCNIJOBHO 3a-
yenneHnx nap Komnic — ogHo- i Garato cTyniH4acTi; 3a dopmoto npodinto
3ybuiB — eBONbBEHTHI | HEEBOJIbBEHTHI; 3a pO3MilLeHHAM 3ybLiB Y Konecax
— 30BHIlUHi i BHYTPIWHIi; 3 NPSAMUMKN, KOCUMU i KPUBOMIHINHUMMK 3yOLSAMMN.
3ybuacti nepepadi Big3HavawTbca  Bucokum  kng  (0,97— 0,99 vy
OOHOCTYMIHYaCTUX), 3HA4YHOK [OOBrOBIYHICTIO | HaAIMHICTIO B ekcnnyaTtauil,
KOMMaKTHICTIO. 3acCTOCOBYIOTbL iX SIK OKpeMi arperatn — pedykmopu abo sk
CKNaaoBi YaCTUHM MaLUWH | MeXaHi3MiB.

3ybuacte 3’€gHaHHsA, wWNiuboBe 3'eAHaHHs — 3'eQHaHHA Odemanel
MalwuH 3a 4ONOMOro BMCTYNIB (3y6buiB), WO BXOAATb Y BiANOBiAHI 3anaguHu
(wniyi) cnonyyyBaHoi getani. 3a npodinem 3ybuiB po3pi3HATL 3ybyacTe
3’egHaHHA npaAMobiyHe (HaWnowwupeHiwe), a TaKoX €eBOSIbBEHTHE i
ApibHo3ybe TpukyTHe. 3a ymoBaMu ekcnnyartauii 3ybyacTti 3'egHaHHS
No4iNATbL Ha pyxomi (KOB3Hi), KON [eTanb, Hacad)XeHa Ha Barn, Moxe

nepemilyBaTUCA B OCbOBOMY HanpsMi, i HEpPyXoMi.

11. Speak on the following topics.
1. Classsification of the gears. 2. Shape (form) of the gears, their

composition, material. 3. Gears applications in various machines.

12. Consider the definitions and examples of mathematical notions

and tell what you know on the topic.
Variable and Function

Function deals with thew set of values of a variable y when another



variable x takes certain values.

Consider, for example, the two functions:

(i) the function whose value is 1 when x = 0 and 0 when x < 0;

(ii) the function whose value is 1 when x is rational and 0 when x is
irrational.

The set of values of each of these functions is the finite set
containing the two numbers 0 and 1; but the two functios are quite different
from each other. The sets of values of the two functions x* and x° are
identical (in this case the set of all real numbers), but the functions are not
the same.

The essential feature of ihe definition of a function is the concept
of a "correspondence” or "relationship" between individual members of
two sets. This correspondence known as many-one, that is if x denotes
any member one set and y any member of the other, then to one value of y
there may correspond one, or several, or even infinitely many values of x.

Definition: If to each member x of a certain set M there corresponds
one value of a variable y then y is said to be a function of the variable x. The
variable x is called the argument of the functfon, and the set M the domain
of the function. The set of all the values taken by the variable y is called
the ordinate set. Both the domain and the ordinate set may be either finite
or infinite, bounded or unbounded. A function is frequently denoted by a

symbol such as f(x).

Text 2

1. Read the following text and describe the drawings.
Bearing. Types of Bearings

Bearing is a machine part which supports a moving part and



Fig. 25 Fig. 26

confines its motion. That part of a shaft which rotates in a bearing

is called a journal. Bearings of parts having a rocking motion belong to the
second class, bearings with a continuous rotary motion form the great
majority of all bearings.

Bearings in which one rubbing surface slides over another are
called plain bearings.They may be divided into two classes: 1) those with
a continuous rotary motion and 2) those with an intermittent motion. Journal
bearings belong to the first class. Bearings with a continuous rotary
motion are the only ones in which an oil film pressure is adequate to
support the journal itself.

Here are some types of bearings: a) a sliding bearing, b) an antifriction
bearings, c) a radial ball bearing d) an axial ball bearing.

Ball bearing consists of two rings: an inner ring and an outer ring
between which there are hardened steel balls spaced in ball retainer or
cage. In rotating machines the balls are spaced so that they do not touch
each other, thus reducing wear and noise.They require an absolutely
parallel raceway to roll upon, entirely free from eccentricity of vibration.

Notes. ft./min — foot per minute

Ib — pound = 453,59 grams.



Vocabulary

bearing NiAWWUAHUK

journal yanda, WnoHKa
intermittent nepepBHUN, PUTMIYHNI
sliding KOB3aouui

ball retainer cenaparop nigwmnHuka

2. Answer the questions on the text.

1. What is called a bearing? 2. What does a bearing support (confine)?
3. What part of a shaft is called a journal? 4. How many types of
bearings can you mention? 5. What are they? 6. What types are antifriction

bearings?

3. Choose the right variant.

1. Bearings with continuous rotary form a great majority of all
bearings.
a) angle b) force c) space d) motion

2.Journal bearings belong to the first

a) group c) part d) class d) side

3.Bearings carry aload ___ at right angles to the shaft axis.

a) forcing b) acting  c¢) producing d) rotating

4. A head of a rivet is an upset ___ of a rivet.

a) body b) top c)thread d) part

5.  wear can be reduced by providing a sufficient bearing

area and by adequate lubrication.
a) excessive b) additional  c) great d) much
6. Usually right-hand __ are used in screw fastenings.

a) sides b) threads c) forms d) types



7. Rivets are used___ elements made of metals which are
difficult to weld together.

a) to connect b) to effect c¢) to make d) to hold

4. Translate the text into English.

MigwmnHuK — onopa obepToBUX AeTtanewn (garsig, ocel), WO
cnpunMae Big HUX HaBaHTaXeHHs | 3abe3nevyye BinbHe
obepTaHHA 1X. Kpim TOro, 3a gonomorow nigwmnHuka nNigTpmmMytoTb
aetani, ski obepTarTbCA HaABKOMO BafiB Ta oOcCen — WKisu,
WecTepHi Towo. 3anexHo Big BuaAy mepms YacTuH, LWo
AOTUKaKTbCA, PO3PI3HAKOTb NIOLWMMHNKNA KOB3aHHSA | KOYEHHS.

3a HanpssMoM Ail HaBaHTa)XeHb NiAWWNHMKN KOB3aHHSA OyBaloTb
pagianbHi i YMOPHi; 3a pPeXuMoM MaleHHA — rigpoavHaMIidHI i
rigpocTtaTtnyHi (MiXK NOBEPXHAMU TEPTA — LIap pigkoro mactuna), a
TaKoX rasoguHaMmiyvHi i rasocrtatuyHi (Mi>)K NOBEPXHAMU TepTa —
MnoBIiTpS abo HenTparnbHUN ras). MiglwmnHukn KOB3aHH4
BUIOTOBNAOTb 340€06iNblWOro 3 aHmugpuKuiiHUX mMmamepiarnis.

MigwmnHmnkn KOYEHHS noainsatTb 3a HanpsaMom ail
HaBaHTaXxeHb (pajianbHi, pagianbHO-YNOpHI, YMNOpHO-padianbHi,
YNOPHI), 3a (PpopMOIO Tifm KOYEHHSA (KYIbKOBI, KYJIbKOBi Cdepu4Hi,
POSIMKOBI UMNIHOPWYHI Ta iH.) Towo. Kinbua i KyJnbkKu Takux
nNigwunHUKIB BUroTOBNAKOTL i3 cTani, cenapamopu — 3 cTani,
naTyHi, 6poH3n abo iH. maTepianis. Y NigwmMnHMKa KOYEHHS MEHLLUI
BTpaTu Ha TepTH, HIXK Y NigWUNHUMKA KOB3aHHSA. |X HanwupLue

3aCTOCOBYIOTb Y MaLUUHO- i NpunagobyayBaHHi.

5. Make up a dialogue on the following topics using the Infinitive as
well as the intriductory and connective words.

1. Diversity of bearings and their operation. 2. Applications of bearings.



Text 3

1. Read and discuss the text.

Drives

Belt Drives. Belts can be used to transmit power from one shaft to
another, and at the same time obtain a reduction or increase in r.p.m. As a
rule the shafts are parallel; however, by proper design and at lower loads
they can be placed at an angle.

Most flat belts used in industry are made of either duck or leather.
Canvas or duck belts are protected from erosion by a rubber covering.
For special conditions, fiat belts can be made from almost any material
that can be bent around pulleys.

Under normal conditions, flat belts operate at speeds below 3000
ft./min and as high as 6000 ft./min. The critical speed of an installation is
a function of the geometry of the installation, belt characteristics, and
tension.

Leather has a tensile strength of 3000 to 4000 Ib./sq. in. and is
usually designed to a safety factor of 10, making the working stress 300
Ib./sq. in. Leather belts are made in one, two, or three plies. Duck used in
rubber-covered belts is graded by the weight in ounces of a strip 36 in.
wide by 40 in. long.

All belt drives depend on the coefficient of friction to balance the
tension differential between the slack and driving sides of the pulley.

The power can be calculated from the following relationships:

- (FH-F)v

Ks(hp )= =5

where V = belt speed, ft./min.



K s = service factor that varies from 1 for steady loads and up to 2
or more for shock loads or loads involving stalling F; = tensile force on
driving side F, = tensile force on "slack" side.

The relationship between F;, and F, depends on the angle of contact,

the friction coefficient of the belt on the pulleys, and the centrifugal forces
on the belt (as well as gravity with vertical drives) which tend to separate
it from the pulley. The wedging action induced by the tensile forces on V-
belts against the pulley grooves increases the contact load, and hence
the friction of V-belts is two or three times that of flat belts, with resulting
proportionally greater power transmission. In addition V-belts can use
smaller pulley diameters than flat belts for the same power rating.

The theoretical speed ratio between driver and driven equipment for
both flat and V-belts is essentially proportional to the diameter of the
pulleys; however, because of slippage and creep, the actual speed ratio is
not constant.

Variable-speed V-belt drives use adjustable cones to obtain variable
pulley diameters and therefore adjustable speed.

Chain Drives. Chains and sprockets are used to obtain a fixed speed

ratio by eliminating slippage or for power greater than is obtainable by belts.

Vocabulary
belt drive peMiHHUI NpuBIA
revolution obepT
duck BGpes3eHT, TEXHIYHE CYKHO
leather LUKipa
rubber covering rymMoOBe NMOKPUTTSH

fiat nnackumn



slack side npoBuMcaro4a CTOPOHa

steady load NOCTiNHE HaBaHTaXXEHHS
stall 3yMNUHUTUCA

tensile force cuna HaTsKIHHS

groove AO0piXKa

creep NoOB3TU

rating BefIn4YnHa

sprocket 3ybuacTte koneco, 3ipoyka

2. Translate the following text into English.

MpuBog — NpUCTPIR, WO Hagae pyxy poboymm MalumHam i MexaHiamam.
OcHOBHi 4YacTuHu npusondy: dgueyH abo iH. gXepeno eHeprii (Hanpuknag,
NPYKMHHUA MeXaHi3M); MeXaHidHa repedaya, WO nepepae eHeprito (pyx)
MaLlMHI (MexaHi3My); py4YHa, HaniBaBToMaTu4yHa abo aBToMaTu4yHa cuctema
KepyBaHHS i 3axucTy. [0 HauMoOWMPEHIWKNX Hanexatb OAWHOYHI (B TOMY
yucni iHauBigyanbHi) abo GaraTo-gBUIyHOBI esiekmpornpugodu. Po3pi3HATb
TakoX MPUBOAN MeXaHivHi (3 ABUIYHAMW BHYTPILWIHLOIO 3ropaHHs, NapoBUMMU
TypGiHaMu Ta iH.), rigpaBnidHi (3 BUKOPUCTAHHAM PiAWHK, CTUCHYTOI
rigpoHacocom), NHeBMaTU4Hi (B HUX BUKOPUCTOBYETLCHA MOBITPS, CTUCHYTE
komnpecopom) i kKombiHoBaHi. [lpuMBoauM Ppi3HMX TUNIB 3aCTOCOBYKOTb
OMIOBHMUM YMHOM Yy MPOMMUCAOBOCTI i Ha TpaHcnopTi. KpiMm MawnHHMX
nowupeHi npuBoau pydHi (Hanp., B apudmomeTpax) i HOXHI (Y

Beriocuneaax, LWBENHMX MallnHax ToLwo)

3. Make up a dialogue on the following topics using the Infinitive as
well as the intriductory and connective words.
1. Application of belt drives. 2. Requirements to belts. 3.Calculation of

power of belt drives. 4. Other kinds of machine drives.



LIFTING AND TRANSPORTING MECHANISMS
UNIT 9

1. Learn the notions and their definitions.

Piston A rod or disk that can move up or down within a hollow cylinder.

Crankshaft A shaft driving or driven by a crank.

Efficiency A machine's ratio between work output and energy input.

Horsepower A measure used in the English-speaking countries for the work
performed by a machine. It was devised in the eighteenth century by James
Watt and equals 33,000 foot-pounds per minute.

Mechanical Advantage The ratio of the output force of a machine to the

input force necessary to work the machine.

Text 1
2. Read, translate and retell the text.

Crane

Crane is a hoisting machine widely used for handling materials at
building construction sites, factories, warehouses, and shipyards. Cranes
move heavy loads by means of ropes or cables that ride over pulleys.
Nearly all of them move loads both vertically and horizontally.

Machines that can only raise and lower loads are called hoists, or
winches. Small cranes are operated by a hand crank, most large cranes
are powered by electric motors or diesel engines. Originally large cranes
were powered by steam engines.

Among the principal components of cranes is the jib, a horizontal or

inclined beam with structural supports to prevent it from bending.



The jib supports either a fixed pulley system or a movable pulley system
that can travel along its entire length. The jib is usually attached to a
vertical pillar, or column, or a wall of a building about which it can be
rotated. The jib is attached to the wall with brackets. The pulley
system of ropes or cables are wound onto a drum, or cylinder, that is
turned by a hand crank or a motor. Some cranes are mounted on
stationary supports, while others are mounted on movable bases.
Special cranes may have a variety of additional features.

Portable Jib Crane. The portable jib crane is small and is attached
to the columns or walls of a building by means of simple adaptors. Portable
jib cranes are particularly useful in various areas of shops and
warehouses.

Cantilever Crane. This type of crane has a jib that extends outward
from a supporting column that generally cannot be rotated. The jib is
usually counterbalanced.

Traveling Cranes. There are several types of traveling cranes.
One of the most common is the traveling jib crane. Its pulley system is
suspended from a trolley that moves along the length of the horizontal
jib. Traveling bridge cranes consist essentially of two elevated tracks that
are bridged by a girder that travels along the tracks on wheels. Gantry
cranes have a bridge that is supported at both ends by vertical columns, or
legs. The legs are mounted on wheels or rollers so that the entire
structure can move along rails or tracks.

Truck Crane. This type of crane is mounted on a truck that moves
on large wheels or on tractor caterpillar treads. They are often called
cranes, but are designed to travel on standard gauge tracks.
crawler cranes. Truck cranes are quite versatile because they are self-
propelled and can be equipped with accessory booms, or jibs, to extend to

about 150 feet (46 meters) high. Locomotive cranes are similar to truck



Floating Crane. Hoisting and transporting cargo to and from ships
are often done with floating cranes, which are mounted on pontoons or
barges. Floating cranes are also used for water work such as driving
piles and raising sunken vessels and other objects.

Cable Crane. Materials such as earth and rocks are often lifted and
transported by cable cranes. The load is carried in buckets attached to a

cable that moves between two towers.

Vocabulary
hoist, winch, raise nigHiMmaTn
handle MaTu crnpasy 3
warehouse cknag
construction site GyaiBenbHUM MangaH4mnk
shipyard A0K
load BaHTax
hand crank 3aBojHa py4ka, Baxinb
attach NPUKPINAATH
bracket cKkobka
jib crane KpaH i3 CTpinot (NoOBOPOTHUN)
trolley KOHTaKTHUM POSnK
counterbalance npoTmBara
girder 6anka, ma4yta, depma
cantilever crane KPOHLLUTEMHUN KpaH
gantry crane nopTanbHUA KpaH

truck / crawler crane aBTOKpaH
caterpillar treads FYCEeHUYHI NaHKn
self-propelled CaMOXO4HNU

accessory boom JonaTtkosa cTpina



rail penka

gauge tracks KOSiWHI nyTi

floating crane nnaBy4mn KpaH

drive piles 3abveatu nani (poc. csai)
sunken vessel 3aHypeHumn cocyn

bucket KiBLU

tower bawTa

2. Discuss cranes, their lifting operations. Introduce the
questions and answers.

1.Have you ever seen any kind of crane? Where? What did it look
like? Can you describe it or them? 2. Which cranes may be used indoors
and which outdoors and why? 3. What princial parts is a crane
composed of? 4. What do all cranes have in common and what
distingiuishes them. 5. What are the advantages and disadvantages of

different cranes?
3. Ask your own questions on the text

4. Find in the text the equivalents of the Ukrainian words and
expressions.

niguioMHa MawwuuHa, npaulBaTtM 3 MaTepianamu, nigHiMatu Ta
onyckaTu, OyaiBenbHUN MangaH4uK, NepecyBaTu BaXKi BaHTaxi, 3anobiratu
3rMHaHHIO, HaxuneHa 6Ganka, cucrtema pyxommx 6nokiB, moxe obepTaTucs
HaBKOMO, MpPIKpINAeHnn A0 BepTUKanbHOro cToBna, ckoba, HakpyyYyeHun Ha

6apabaH, 0co6nMBO KOPUCTHNI, NAOLWMHN CKNaaiB, NiAHECEHI penku.

5. Fill in the gaps.
raise, travel, brackets, ride, hoisting, powered, operated, lower,

mounted, principal, loads, attached, bending, wound.



Craneisa___ machine widely used for handling materials at building
construction sites, factories, warehouses, and shipyards. Cranes move
heavy by means of ropes or cables that __ over pulleys. Machines
that canonly _  and __ loads are called hoists, or winches. Small
cranes are by a hand crank, most large cranes are ____ by
electric motors or diesel engines. Among the  components of cranes is
the jib, a horizontal or inclined beam with structural supports to prevent
it from __ . The jib supports either a fixed pulley system or a movable
pulley system that can __ along its entire length. The jib is usually
_____ to a vertical pillar, or column, about which it can be rotated. In

some cases a wall of a building can serve as the pillar. The jib is

then attached to the wall with . The pulley system of ropes or
cables are __ onto a drum, or cylinder, that is turned by a hand
crank or a motor. Some cranes are ____ on stationary supports,

while others are mounted on movable bases.

6. Describe: a) the application of cranes.

Example. Cranes are used to hoist loads.

jib crane, cantilever crane, gantry crane, truck crane caterpillar /crawler
crane, floating crane, duck crane.

b) the composition of cranes.

Example. Crane is known to be composed of many details.

accessory boom, rail, gauge tracks, counterbalance, girder, hand

crank, bracket, driving pile, bucket, tower, checkout stand.

7. Use the words with the same root in situations.
elevate — elevation — elevator, move — movable — motion, travel —
travelling — traveller, locate — location — dislocate, mount — mounted —

mountain.



8. Ask smb where he / she has seen the following writings or
corresponding signs and what they mean.
Danger! Beware! Caution! Take care! High voltage! Explosive! No

parking! Mind the boom!

9. Group the synonyms and use them in situations.

lift, machine, raise, jib, travel, perform, go, appararus, support,
arrow, lower, hoist, place, road, mechanism, rail, path, mount,
runway, move, track, assemble, pick, suspend, rout, do, boom, hang,
ride, column, operate, elevate, act, beam, work, pillar, location,

device, descend, appliance, way, bar, installation.

10. A. Finish the sentences with the Infinitive.

Model 1. noun + Infinitive. He knows a right person to talk to.

1. ltsanicejob .2 It wasn'tmy fault not _ . 3.Itis a grand
idea . 4. They have a useful project . 5 They need a spare detail

Model 2. adjective + Infinitive. He's too young to have done it.

I'm (terribly) sorry / tired / unexperienced / busy / clever / efficient /
intelligent / reliable / kind / competitive / responsible / organised enough /
rather curious

Model 3. pronoun / adverb + Infinitive. There is nothing to do.

1. Do you suggest anything . 2. Isthere anyone _ 7?7 3. There
was alot _ .4.Theyhadlitle . 5. There will be much .

B. Make up sentences after a model.

Model 1. seem + Infinitive. The process seems to go right.

Model 2. verb + infinitive.

1) I want / expect / hope / remember / forget / make smb / allow me / am
able / have to do something / to have / get it done / made, | should confess /

admit / didn’t realize to have done it, let me / may / must / could (1) do it (?).



2) It needs / will have to be done.
3) 1. | would like / would rather go there. 2. I'd rather (she, he, she you,

they, we) went there, didn 't go there.

11. Translate the following text into English.

[MignOMHUI KpaH — MalLuMHa NepioguyHoT Ail, Wo Hew NigHIMatoThb |
NepeMillyloTb Ha HeBenuky Bigdanb BaHTaxi. OCHOBHMMW CKNagoBUMU
YacTMHaMM nNiAVMOMHOro KpaHy €. Hecydi KOHCTpykuii (moctoBa abo
KOHCoNbHa ¢hepma, bawTa, woesa, CTpina), rofloBHUIA BaHTaXoNigMnOMHUN
MexaHi3Mm (rnebidka, menbghep), cunosa ycmaHo8Kka, eneKkTpoyCcTaTKyBaHHS,
HanpsAMHI N NiIQTPUMYIOYI enNeMeHTU (NTaHUKMM, KaHaTu) Ta BaHTa)XXo3axBaTHi
NPUCTPOI (rak, effekmpomazHim, epeugep ToLo).

3a KOHCTPYKTMBHMMM O3HaKaMu i CXeMor il po3pi3HATb MigNOMHI
KpaHuU CTauioOHapHi W nepecyBHi; NMOBOPOTHI U HEMNOBOPOTHi. B cBow yepry,
MOBOPOTHI NIANOMHI KpaHu No4iNsalTb Ha 3ani3HUYHI, BeriocunegHi (3
penkamm Ha pPi3HUX PIiBHSX), MHEBMOKOMICHI, aBTOMOBIiNbHI, FYCEHWYHI,
HaCTiHHI 1 MOKpiBenbHi. € TaKoX MOBOPOTHIi (HA caMOXiOHUX MOHMOHaXx) i
cygHoBi (Ha cyaHax). [NoBopoTHa YacTuMHa NiAMOMHOIO KpaHy CnMpaeTbCcs
Ha mopman (nopTanbHUMA KpaH), PyxomMy abo HepyxoMy KOSOHY YU
NOBOPOTHMI Kpyr. B oesknx mawunHax BoHa mae Burnsag 6awtu (6awtosnn
KpaH) abo wornu (LLornoBo-CcTpifioBun KpaH). 1o HEMOBOPOTHUX HanexaTb:
KpaHW MOCTOBI — 3 KOTHOHOK MOCTOBOK (PEPMOIO, LLLIO NEePEMILLYETBLCS NO pen-
Kax, yKnageHux Ha nigkpaHoBi 6anky (HaWNpOCTIWMN KpaH Takoro Tuny —
KpaH-6anka); KpaHu nepeBaHTaXyBanbHi (Mocmosi nepesaHmaxysadi,
KO3roBi, kabernbHi) Ta HaACTIHHO-KOHCOMbHI. € TakoX HEenoBOPOTHI nraBydi
KpaHu. Y BaXXKOOOCTYMHUX MiCLLEBOCTAX 3aCTOCOBYIOTb BEPTOSIbOTU-KPAHN.

OcHoBHa xapakTepucTmka nignoMHOro KpaHy — eaHmakoniouomMHicma,
LLO Y OesKUX KpaHiB (Hanpuknag, nnaByy4nux HEMOBOPOTHUX) CTAHOBUTb

1500-2500 1. HannpocrTiwi NiguOMHI KpaHu 3 py4HUM NPUBOLOM



BUrOTOBNANN (80 KiHUA 18 CT.) 3 oepeBuHMN.

12. Make up a dialogue on the following topics using the Infinitive as
well as the intriductory and connective words.

1. Variety of cranes. Their principal parts. 3. Their distinctive features.

13. Consider the notion and it’s definition and tell what you know

on the topic.
The Integral

The first basic concept of the calculus is that of integral. In this
article we shall understand the integral as an expression of the area

under a curve by means of a limit. If a positive continuous function y =
f(x) is given, e. g. y = x2 or y = x 2+ cosx, then we consider the domain

bounded below by the segment on the x-axis

y

from a coordinate a to a greater coordinate b, N

on the sides by perpendiculars to the x- - / y=fex)

axis at these points, and above by the ) /ﬂb _

curve (see Fig. 27). Fig. 27
y=f(x). The integral as an area.

Our aim is calculating the area A of this domain. Since such

domain cannot, in general, be decomposed into rectangles or

triangles, no immediate expression of this area A is available for

explicit calculation. But finding an approximate value for A is possible,

and thus we can represent A as a limit in the following way: by

subdividing the interval from x =ato x—»b into a number of small

subintervals.



It can be done by erecting perpendiculars at each point of
subdivision, and by replacing each strip of the domain under the curve
by a rectangle. The height of those rectangles is chosen somewhere
between the greatest and the least height of the curve in that strip.

The sum S of the areas of these rectangles gives an aproximate value

for the actual area A under the curve.
Text 2
1. Read the text and classify conveyers. Translate the text.
Conveyer

Conveyer (Amer. conveyor) is a device for moving loads from one point to
another over fixed paths. Conveyors are used throughout industry in nearly
every phase of production and distribution, since they promote economy by
providing a controlled continuous flow of materials. The conveyor has become a
symbol of mass production. There are about 130 different types of
conveyors.

Nonpowered Conveyors. The simplest types of conveyors are those that
use gravity or manual power to propel the objects. The most common
nonpowered conveyors are chutes, roller conveyors, and wheel conveyors.

Chutes. Certain bulk materials, such as coal and gravel, and some
solid objects that are not free flowing can be directed and lowered by
gravity in troughs called chutes. Chutes are usually used for short moves,
such as from one machine to another or from one floor to another.

Objects are advanced by gravity or manually on roller conveyors,
which consist of a series of rollers supported in aframe. Inclined roller
conveyors depend on rolling friction to control the speed of descent of the

materials. Roller conveyors are extremely common in package-handling



operations. Wheel Conveyors are similar to roller conveyors but have skate-type
wheels mounted on parallel bars.

Powered Conveyors. Most conveyors use power to move materials, and
employ a belt, chain, or cable to provide the material movement.

Belt Conveyors consist essentially of an endless belt of fabric, rubber,
plastic, leather or metal. The belt is supported on rollers, troughing idlers, or a
flat slider bed and passes over a drive and end pulley. Loads such as cartons,
bags, and boxes are carried on the belt. In Live-Roller Conveyors rollers are
power driven. Apron Conveyors consist ot a number of overlapping steel
plates, aprons, or pans, attached at their ends to two strands of chain that
ran in steel guides, and consists of wood or metal slats attached at their
ends to two sliding chains. The slat conveyor is a variation of the apron
conveyor. Bucket Conveyors carry materials in buckets mounted on an
endless belt or on one or two chains. Flight Conveyors. In flight conveyors,
flight or scrapers are attached at spaced intervals to one or more endless
chains or cables. Flight conveyors are generally used to push bulk materials
along a trough.

Trolley Conveyors. Trolley conveyors consist or a series of trolleys that
are supported by a single overhead track. They are connected to and pro-
pelled by a chain, cable, or other linkage. The loads are usually placed in
carriers that are suspended from the trolleys

Power-and-Free Conveyors. The power-and-free conveyor is a system in
which the load is moved in carriers that are supported by a single rail
(monorail). The carriers are connected to and propelled by a trolley conveyor
that is directly above the "free" rail.

Floor conveyor is commonly used in automobile industry.Tow
Conveyors pull floor-supported trucks or carts. A chain conveyor
pushes logs under jets of water for cleaning before processing at a

newsprint mill. The screw conveyor can have its flights so shaped that it



mixes materials while conveying them.

BELT
CONVEYOR

screw conveyer chain conveyer belt conveyer
Fig. 28

Vocabulary

propel, convey pyxaTtu

chute CMYCK, NOTOK, Xenob
descend onyckartu

troughing idlers MNPOMDKHI LLIECTEPHI KaHaBKU
flat slider bed nnacka koB3aro4da noBepxH4
bulk materials o6’eMHi maTepianu

trough xenob, noTok

overlapping nepekpueaTu

apron dapTyk

pan NOTOK, MiaaoH, KiBL
strand CTpeHra Tpocy, kabens
guide

CNpsAMOBYOYUIM Npunag, Kynica,



nepegaBarbHUA BiXiNb
slat nraHka, nepeknaguHa
checkout stand KOHTPOJSIbHA CTOMKA,
KOHCOJSb, Nignopka
flow NoTiK

pick BMbnpatu

2. Ask questions on the text.

3. Translate the following text into English.

KoHBeunep

KoHBenep (aHrn. conveyer Bi convey — NepeBO3UTU, MepeMillyBaTy,
TpaHcnopTyBaT — MawuHa (NpUCTpin), sikoko ©Oe3pnepepBHO 3 3aBOaHUM
pUTMOM  MepeMilyoTb (TPaAHCMNOPTYTb) BaHTaXi 4 BUPOOM Ha HEBENUKY,
a iHoAi 1 Ha 3HayHy BiACTaHb. [1o HANNOLWNPEHIWNX HanNexaTb MeXaHiyHi
KOHBEMEPU, PYX SKAM  Hajae MaWWHHUA  (NepeBaXxHO eneKkTPUYHWUI)
rnpueod. Taki KOHBEWMEPWU 3 TArOBMM OpraHoM (CTPIYKOK, JaHUIOrom,
KaHaTOM), 9KUM i nepeMillyloTbCs BaHTaxi abo Bupobu (3anexHo Big Tuny
BaHTa)XXHOro opraHa) OyBatoTb CTPiYKOBIi, CKpebKoBi, 3 MNpOrpamMHuUMm
KepyBaHHSM, LUTOBXal4K, NNacTUHYacCTi, NiaBICHI, KiBLUOBI, Bi3KOBI Ta iH.

MexaHiyHi KoHBenepu 6e3 TArNoBoro opraHa NoaiNaTb Ha FBUHTOBI,
iHepuinHi (xnTHI, BiGpaUilHi), PONMKOBI, KPOKylYi (fiMBapHi, cknagarnbHi)
Towo. € TakoX rpaeiTauinHi (Hanp., 28UHMOSI CrlyCKU — 3 PyXOM BaHTaxiB
abo BupoOiB nig BNIMBOM BriacHOI Baru; rigpaeniyHi, Lo ABNAITL CO60H0
Tpybn abo NOTOKM, e BaHTaXi NepeMillytoTbCa pa3oM 3 pPigUHO FONOBHUM
YMNHOM 3a [JOMOMOroK HacociB (Byrnecocis, GypsikocociB  TOwWoO), i
NHEBMATUYHUX Yy BUrAS4iI TPyD, B SKMX pyx BaHTaxiB abo BUpo6iB

3yMOBIMIOETLCA NepenagoM TUCKY MOBITPSA, CTBOPHOBAHUM BEHTUINATOPaAMM.



[o cneuianisoBaHMX KOHBEWEPIB Hanexartb esiegamopu, eckaramopu
Ta iH. CTBOpEHi MarHiToanHamivyHi  KOHBenepu,  SAKUMU rnepemillyroTb (no
Tpybax, noTokax) po3nnaBneHnn MmeTan, BUKOPUCTOBYOUN €NIEKTOPOMArHiTHi,
IHOYKUIMHI Hacocu.

KoHBenep — BaxnueBui 3acid KOMMNMEKCHOI MexaHizauii i
asemomamua3sauji eupobHuymea, WOro BUKOPUCTOBYIOTb Y MaLUMHOOYAYBaHHI,

MeTanyprii, y ripHuW4in, XiMi4Hin Ta iH. ranyssax NPOMMUCIOBOCTI.

4. Speak in dialogue on the following subjects using the infinitive
complexes as well as introductory and connective words.

1. Kinds of conveyers. 2. Their distinctions in construction. 3. Different
conveyers utilization. 4.The physical laws used in conveyers. 5.The
purpose of the following conveyers’ parts: rollers, troughing idlers, flat slider

bed, drive, end pulley.

FOOD INDUSTRY EQUIPMENT

Unit 10

Text 1

1. Read, translate and retell the text.

Mechanical Apparatuses. Roll mill

Roll mills may contain one, two, or three rolls and can be arranged for
either batch or continuous production. The supply of material is cradled
between the rolls or between the roll and a feed bar, where it is kneaded and
folded. Part of the material is nipped and continuously drawn down between the
rolls or between the roll and the feed bar where it is subjected to crushing,

shearing, and abrasion. This action calls for the proper formulation as sufficient



liquid must be provided to wet the constantly increasing surface of the
dispersed material. This is necessary both to lubricate the particles as they
pass through the mill and to avoid the formation of new agglomerates. Since all
the broken or dispersed particles in the thin film must be immediately
surrounded with a film of vehicle, the feed to the mill must be uniform and not
contain lumps of dry material. Change-can mixers may be used for preliminary
dispersion.

The roll or rolls may be heated or cooled as required. As the action varies
with the number of rolls, the different types will be considered separately.

The single-roll mill contains a wide-faced grinder bar working against a
smooth hardened roll. Practically all the work done in single-roll mills results
from abrasion. The nipping action is much weaker than between two rolls
rotating in the same direction at the point of contact, and there is less
crushing than in a two-roll mill. The larger contact area of the rubbing bar and
the roll gives more hydraulic shear than in two- or three-roll mills. As the nip is
weak, coarse material collects in the feed between the grinding bar and the
roll. This action may change the composition of the product.

Accordingly, single-roll mills are best considered for dispersion rather than
grinding. Also, they cannot efficiently handle materials of a wide range of
viscosity. Mixes which are too thin are not pulled into the narrow space
between the grinder bar and the roll, while pastes which arc too heavy bridge
the nip entrance.

Two-roll mills contain two parallel rolls mounted in a heavy frame with
provision for accurately regulating the pressure and distance between the rolls.
They are usually mounted in the same horizontal plane. As one pass
between the rolls does little blending and only a small amount of work, they are
practically always used as batch mixers.

To increase the wiping action, the rolls are usually operated at different

speeds. The material passing down between the rolls is returned to the feed



point by the rotation of the rolls. If the rolls are at different temperatures the

material will usually stick to the hotter roll and return to the feed point as a
thick layer.

Vocabulary
roll mill BafIKOBUA MJTVH
batch production cepinHe BUPOBHMLTBO
supply nocradaTu
cradle nogaeTbcs
knead and fold MICUTK Ta cKnagaTtu
feed bar pyxoma LLioKa
crush po3agaBnoBaTn
shear pizatu
abbrasion PO3TUPaHHSA, NOAPIOGHEHHS
wipe po3TupaTtu
agglomerates HaKoMUYeHHS
change-can 3i 3MiHHMM cocyoM

preliminary dispersion nonepeaHe po3citoBaHHSA

grinder bar LLIOKa apobapku
hardened roll NPOKaTHUW Banok

nip entrance OTBIp 3axBaTy, 3aXnUmy
dense media rycte cepegoBuiie

2. State whether the following statements are true or false and
comment on them.

1. Roll mills may contain two, or three rolls. 2. Between the roll and the
feed bar the material is subjected to crushing, shearing, and abrasion. 3. Liquid
must be provided to wet the constantly decreasing surface of the dispersed

material. 4. It is necessary to lubricate the particles. 5. The feed to the mill



must not be uniform.

3. Complete the sentences.

1.The single-roll mill contains . 3. There is less crushing in the single-
roll mill . 4. Accordingly, single-roll mills . 5. Also, they cannot :
6. Two-roll mills contain . 7. Separatory-vessels are used . 8. The

latter include
4. Ask question on the text.

5. Find in the text the equivalents of the Ukrainian words and
expressions.

po3amentoBatn (2), wmicutn, 3abesnedyyBaTu, MOCTIMHO 3pocCTaTy,
3aMmallgysatm pgertarni, npoxoauTu (mponyckaTu) 4Yepe3 MINWH, nignsaratu
noApibHeHHI0, TOHKa nniBka, TBepAun / pigkum / cyxuin / Bonormni matepian,
peXnM 3MillyBaHHA, T[BUHT, nepegada eHepril, NOTIK PiAVUHN, MICTUTN,
HakadyBaTM  HACOCOM, HakonuyyBaTucs, eqeKTMBHO npauioBatu 3
MaTepianom, BUCOKa B'A3KICTb, NMPU3HAYEHUN A4, 3MIHUTU CKNag npoaykry,

LUUCTEpHa, OOHOPOSIOBUN MIUH, TATHYTH (2).

6. Fill in the blanks.

vehicle, considered, dispersed, grinder bar, lubricate, rubbing, feed,
shearing, abrasion, crushing, nipped, kneaded, supply, batch.

Roll mills may contain one, two, or three rolls and can be arranged for
either __ or continuous production. The __ of material is cradled
between the rolls or between the roll and a feed bar, where itis _ and
folded. Part of the material is __ and continuously drawn down between the
rolls or between the roll and the __ bar where it is subjected to |,
___, . This action calls for the proper formulation as sufficient liquid must be

provided to wet the constantly increasing surface of the material. This is



necessary both to _ the particles as they pass through the mill and to
avoid the formation of new agglomerates. Since all the broken or dispersed
particles in the thin film must be immediately surrounded with a film of | the
feed to the mill must be uniform and not contain lumps of dry material. The
single-roll mill contains a wide-faced __ working against a smooth hardened
roll. The larger contact area of the __ bar and the roll gives more hydraulic
shear than in two- or three-roll mills. Accordingly, single-roll mills are best _
for dispersion rather than grinding. Also, they cannot efficiently handle

materials of a wide range of viscosity.

7. Define the notions.

dispersion, abbrasion, agglomerate, preliminary, media, viscosity.

8. Group the synonyms and use them in situations

constant, speed, damp, mill, fix, grease, various, draw, fluid, enterprise,
item, numerous, knead, treat, be composed of, accumulations, receive,
revolve, liquid, equipment, permanent, pull, mount, velosity, provide, mix,
include, lubricate, process, ready, feed, grind, oil, construct, continuous,

addition, wet, principal, turn, agglomerates, consist of, obtain.

9. Group the antonyms.
low density, internal, inner, intensively, timely, high density,

external, extensively, continuous.

10. A. Define the word with the same root and use them in situations.
mix — mixer — mixing — mixed, revolve — revolving — revolution — revolver,
design — designer — designing, construct — construction — constructor —

constructive, agitate — agitation — agitator.

11. A. Use the Gerund to describe the milling operations.

Model. The material is subject to processing.



mill, treat, mix, knead, fold, nip, draw, crush, shear, abrase, disperse,
grind, blend, press, wip, separate.

B. Use the gerund as well as the connective words below to make
contradiction or agreement about the useful properties of mills as the
domestic technoque.

aside from, apart from, except from, for the exception of, along with,

together with, besides, it should be / have, | would

12. Use gerunds or participles instead of the subbordinate clause.

1. We are sure that they will solve this problem. 2. We insisted that they
inform us about it. 3. A laser is a device that produces light in an entirely
different way from that of an Incandescent lamp. 4. Excuse me that | am so
late. 5. Since aluminium does not rust it has been found useful in the building
industry. 6. It is worth while that | remember this rule. 7. He left Kyiv six month
ago, and | have not seen him since.8. When we use this device, we are able
to make new kinds of experiments. 9. When we use a dictionary we can
translate the article.10. After we received a telephone call from his friend, he

sent him a telegram.

13. Insert the modal verbs should, would.
1. Today man put his knowlege of atomic energy only to peaceful
uses. 2. Without metals we have no huge building, bridges. railroads,

automobiles and  many tools needed to make all kinds of machinery. 3. The

launching of space rockets not have been possible without the
necessary polymeric materials. 4. One know the properties of metals.
5. Plastics be used where an insulation propery is required. 6. Without

plastics it be impossible to build spaceships.



14. Translate the text into English.

Apobapku

[pobapkn noainsawTb3a cTyneHem noapibHeHHss Ha apobapkm Ans
rpyboro, cepegHboro i ApibHOro nogpibHEHHA Ta MIIMHWU ONS TOHKOro i
konoigHoro nogpibHeHHs. 3a cnocibom nogpibHEHHS PO3PI3HATL MaLLMHN:

1) poskontoBanbHi i posnamMyBarnbHi; 2) po3gasntoBarbHi; 3) po3TuparnbHO-
po3gasnioBarnbHi; 4) yaapHi; 5) ygapHo-po3TupanbeHi; 6) konoigHi. Ona
XapyoBUX BUPOBHULTB XapakTepHa WUpoKa PisHOMaHITHICTb BMKOPUCTaHOI
BUXIOHOI CUPOBUHU. Pi3Hi pisuKo-MexaHiyHi BracTMBOCTI MaTtepianis, CTyniHb
noapibHeHHs, dopma Ta OOHOPIAHICTL YaCTMHOK NOTPeBYOTb PO3POONEHHS i
3aCTOCYBaHHS Pi3HUX KOHCTPYKLIiM nogpibHioBaYviB.

[Jo pgpobapok  poskonBanbHO-po34aBflOBaNbHUX  HanexaTtb
LLIOKOBI M KOHYCHi. Lokosi Opobapku 3acTOCOBYOTb Mpu rpybomy i
cepegHboMy OpobneHHi byaiBenbHMX MaTtepianiB, BarnHSAKOBOrO KaMeHK B
LYKpOBOMY BMPOBHUUTBI. Matepian nogpiOHTL po3gaBniOBaHHAM i
PO3KOSIIOBAHHAM  MiDK  HEPYXOMOK | pPYyXOMOK Liokamun gpobapku, ski
yTBOpKOOTL pobounnt ob'em. llig yac obepTaHHa Bana 3 EKCLEHTPUKOM
LIATYH NepeMilllyeTbCA Y BepTuUKanbHin nnowmHi. LWatyH wapHipHO 3'eqHaHumn
pPO3NipHUMN NNIUTaMMU 3 PYXOMOK LLOKOK, BHACNigOK 4Oro 34iINCHIETLCS
KOSfiMBanbHUM pyX LLIOKM HaBKoMo oci. MaTepian HagxoanTb Y BEPXHIO YaCTUHY
NPOCTOPY, WO YTBOPEHUN HEPYXOMOK i pyXOMOH Lwokamu. Iig yac pobo4oro
X0y, KONW BiACTaHb MiXK LLOKaMM 3MEHLUYETbCS, MaTepian noapibHIETLCS.
[Mig yac xonocTtoro xody waTtyHa LWoKa BigBOAUTLCA TArOK 3 MNPYXUHOK i
noApibHeHI WMaTKM NpoBasnolTbCA  KPi3b  HWXKHIO  WinuHy. WupuHa
pO3BaHTaXyBasfbHOI LWiNWHW, WO XapakTepusye CTyMiHb NoApPiOHEHHS,
perynioeTbCa 3a AOMNOMOrod PYXOMOro KruHa i FBUHTA, SIKi 3akpinsfeHi Ha

ctaHuHi. Obumagi WokKn, siki 6eanocepeHbLO KOHTAKTYOTb 3 Matepianom, LWo



nogpibHeTbCA, obrnagHaHi  po36ipHMMKM nAuTamu 3 MiuHoro BigbineHoro
YaByHy abo mapraHueBoi ctani 3 pudneHHsM. 3anobikKHUM NPUCTPOEM €
pO3NipHi NAXUTKW, WO po3paxoBaHi 3 MEHWMM 3anacom MiyHocTi. Ban
3'eQHaHU 3 MaxOBUM KOSECOM, sike CpUsie ycTaneHin poboTi gpobapku nig
yac OpobneHHs.

[MpoayKTUBHICTE Opobapkn BU3HAYAETLCHA MEBHOK YaCTOTOK KOSNMBaHb
wokn. LlokoBi apob6apkm MNPOCTi 3a KOHCTPYKUiE, KOMMNAaKTHi, HagiiHi B
poboTi, ane BOHM MalTb XONOCTUM Xid. Benuki konuBanbHi Macu CTBOPHOOTH

LWwym i Bibpadito.

Text 2

1. Read the text, prepare an abstract with the key words.

Hydromechanic processes and apparatus. Mixing Equipment

Mixtures of solids and liquids are blended in a variety of equipment
types, depending on the physical characteristics of the mixture. Relatively thin,
pumpable suspensions are usually handled in tanks agitated with an impeller or

fluid jet; non-flowing pastes are handled in slow-speed non-circulating mixers.

For many medium-duty mixing applications, requiring up to 3 hp., the
fixed-mounted propeller mixer shown in Fig. 29 is used. Such mixers are also
mounted, as a rule, angularly off center to give top-to-bottom flow. They have
the same speed ranges as portable mixers. They may be equipped with
stuffing boxes or mechanical seals if the tank must be closed. Since propellers
turn at relatively high speeds, the drive required for a given power
transmission is not expensive. Top-entering propeller mixers, however, cannot
deliver more than about 3 hp., and the shaft length is limited to a maximum of
about 6 ft.



Fig. 29. Typical fixed-mounted propeller mixer.

Side-entering propeller mixers (Fig. 29) are used most commonly on
applications where abrasive slurries are not present. Seals and stuffing boxes

are best avoided if possible.

Anchor and gate impellers either sweep the tank bottom or, more
commonly, sweep the entire peripheral area of the tank in contact with the
fluid. They are normally used where it is desired to have a close clearance
between the impeller and the tank wall.

Most large-scale mixing of solid-liquid suspensions is done with top-

entering turbine or paddle agitators.

Solid-Solid  Mixing Equipment. There are several basic
mechanisms by which solid particles are mixed. These include small-
scale random motion (diffusion), large-scale random motion
(convection), and shear. There are several types of solids-mixing
machines. In some machines the container moves. In others a device
rotates within a stationary container. In some cases, a combination of
rotating container and rotating internal device is used. Sometimes

baffles or blades are present in the mixer.



Tumbler is suitable for gentle blending; capable of handling large
volumes; easily cleaned; suitable for dense powders and abrasive

materials. Not for breaking up agglomerates.

Vocabulary
solid TBEPOUN
blend cymiLl
pumpable HakayyBaHa
tank LUMcTepHa
agitate po3miLllyBaTu
fluid jet CTPYMiHb pPiaAvHN
propeller FBUHT
stuff box HabuBHa Kamepa, canbHUK
abrasive slurry abpasuBHa rpssb
vehicle PO3YMHHUK

2. Complete the sentences.

1. Mixtures of solids and liquids are blended . 2. Relatively thin,
pumpable suspensions are usually handled . 3. For many medium-
duty mixing applications____ . 4. Such mixers are also mounted____ . 5. Side
-entering propeller mixers areused . 6. Anchor and gate impellers
eithersweep . 7. Theyare normallyused 8. . Most large-scale mixing
of solid-liquid suspensions is done with . 9. Solid-Solid Mixing Equipment
include __ .10. In some machines __ .11. In some others

12. Tumbler is suitable for
3. Ask question on th text.

4. Write an abstract of the text and learn it by heart.



5. Translate the following text into English.
Miwanku

Hanbinbw yHiBepcanbHUMKU ANA NepemiyBaHHs npu TypbyrneHTHOMY
PeEXUMi pPyxXy 3 METOK MNepeBaXHOro BUPIBHIOBAHHSA KOHUEHTpauin |
TemnepaTyp € nonatesi, nponenepHi Ta TypOiHHI anapaTtu 3 Milwankamu, Wwo
CTBOPIOKOTbL OAHOYACHO Makpo- i MikponoToku. B nonateBux anapartax
nepeBa)kae KOMoBa CKNagoBa LUBWAKOCTI pyxy, B nponenepHux i TypoBiHHUX
BiANOBIQHO 3pOCTalOTh akCianbHa i pagianbHa CKnagosi.

JlonaTteBi Miwankym HamnpocTiwi 3a ©6ygoBot. Lle 3akpinneHi Ha
BepTuKanbHOMy abo  ropusoHTanbHOMY Bany fonati, BCTaHOBIIEHI
nepneHanKynsapHo abo nig KyTom Ao HanpsmKky pyxy. KinbkicTe ionaten abo
IX psgiB NoO BUCOTI TaKOX Pi3Hi, SK i popma camux nonaten. bygosa nonaren
BM3HAYaETbCA (Pi3MYHMMUM BNACTUBOCTAMU MNepemMillyBaHOro cepeioBuLLa.
3BMYanHi nonatesi Miwanku (puc. ) HanbinbLW NpuaaTHI 4Na nepemilyBaHHS
ManoB'si3kux piguH (8o 0,1 Ma « c). YactoTa ix o6epTtaHHs 0,4... 1,5 ¢ i He
nepesuiyye 6,5 c'. MNepeBarolo nonaTeBMX MiIANoK € NpPOCTOTa iXHbOI
6yoosu. [lNpote BOHM He 3abe3nedyylTb IHTEHCUMBHOIO MNEpeMillyBaHHA B
pajiaribHOMy Ta OCbOBOMY HanpAMKax.

MponenepHi Miwankyn MawTb poboynmit opraH y BUrna4i BUHTA
(nponenepa), HacagXeHOro Ha BepTUKanNbHUMN abo ropu3OHTasNbHUK Barn.
BMHTKM OyBalOTb ABO- i TpunonateBuMmu. [liameTp remHTa ctaHoBuTb Big 1/3
no 1/4 piameTtpa nocygmHu. 3aBOsKky 3MiHi KyTa Haxuny sionaTtemn no IxHiu
AOBXMWHI YaCTUHKU PiAVHWN BigLWTOBXYIOTbCA MBUHTOM Yy BGaraTbOx HanpsiMKax,
Lo 3abeaneyvye Kpawy UMpKynsuito pignHu. MNponenepHi miwankm OouinbHO
BMKOPUCTOBYBATU AN1A MakponepeMillyBaHHA PYXSIMBUX PiaVH 3 KoedilieHTOM
AvHamiyHol B'adkocTi go 0,6 a * c. lNopiBHAHO 3 NonaTeBMMKU Millankamm

nponenepHi eeKTUBHILLI, ane BOHW NoTpebytoTb GinbLle eHepril.



[MepemiyBaHHA pigkux cepeaoBuLl, NepeBaXXHO Ha MIKPOpPIBHI NoTpebye
CTBOpPEHHS TypOyneHTHMX nynbcauin manoro MacwTtaby. [Ona uboro
BMKOPUCTOBYIOTb SKipHI, TYpBiHHI Milanku B nocygmHax 3 BigbuBHUMM
neperopogkamu, BibpaUiniHi, KaBiTauiiHi, ynbTpasBykoBi Ta iH. TypOiHHI
MilwankM MmawTb poboumn opraH — TypbiHYy, siKa BCTaHOBMEHa Ha
BEPTUKaNbHOMY YW FOpPU3OHTanbHOMY Bany, WO ob6epTaeTbCs 3 4YacToTO
3,5...35,0 ¢ "". Po3pi3HsitoTb Typ6iHM 3aKpUTOro i BigkpuToro Tuny. 3a 6yg0Bo0
i npuHUMNoM AiT 3akpuTi TypOiHM HaragyTb pobove KONeco BiALEHTPOBOro
Hacoca. AKipHi MilWankMm BUKOPUCTOBYKTb, LWO6 3anobirtm micueBomy

neperpiBaHHIO pPignHKM Binsg HarpiBHMX CTiIHOK abo ocaay Ha AHI NOCYAMHM

6. Discuss: 1. The kinds of mixers. 2. Performance characteristics of

different kinds of mixers.

7. Prepare a presentation of food equipment according to the
example below including formulae, illustrations — advertisements of all

kinds: leaflets, prospects, etc.

Allow me to present you a modern . Itis widely used / applied in / is
necessary for . It provides . It is produced . It has advantage
over . It provides continuous work . Creates little (no) friction. Works

under the worst conditions. Requires little lubrication. It is available in a broad
asortment with accessories attached in dimentions . You can buy / order

and receive / it at



Unit 11

Text 1

1. Read, translate and retell the text.

Hydraulics. Momentum Transfer.

Pumps

Pumps of various kinds are required everywhere. A fundamental
knowledge of basic types of pumps and their exploitation are of great
importance for an engineer. The conditions that will influence the selection of
the type of the pump are: the type of liquid to be handled; that is its viscosity;
cleanliness, temperature and so on; the amount of liquid to be handled; the
total pressure against which the liquid is to be moved; the type of power to be
used to drive the pump.

Pumps may be divided into four major classifications: piston pumps or
reciprocating pumps. These pumps are driven by engines or electrical motors;
centrifugal pumps driven by steam turbines or electric motors; rotary pumps
driven by steam turbines or electric motors; fluid-impellent pumps which are
not mechanically operated but are fluid-pressure operated.

The centrifugal pumps is one of the simplest types. It consists of an
impeller spinning in a circular casing. It is cheap, occupies very little space,
runs for long periods takes little attention and possesses other good qualities.
The centrifugal pumps have the disadvantages that their output is effected by
changes in pressure on the delivery side and they are not suitable for viscous
liquids.

Unlike the centrifugal pumps, piston and plunger pumps are constant

output machines. Plunger pumps are generally used for high pressures and



Crankshaft

Fig.31. Peristaltic pump.



piston pumps for lower pressures.

Pumps may be classed into two main groups, positive-displacement
pumps and centrifugal pumps. Positive-displacement pumps may be either a
reciprocating type or a rotary type. The prime feature of a positive-dis-
placement pump is that a definite quantity of liquid will be delivered for each
stroke or revolution of the prime mover. Only pump size, design, and suction
conditions will influence the quantity of liquid that can be delivered. On the
other hand, a centrifugal pump can deliver a variable volume of fluid with
varying head for a constant speed.

Positive-Displacement Pumps. Principles of Unit Operations.
Reciprocating Pumps. Figure 30 illustrates a simplex power-driven piston
pump. In this type of pump, the piston is connected to a suitable crank shaft
which is driven by an electric motor. Steam-driven pumps are also used in the
process industry.

In these pumps, liquid enters the cylinder through a check valve which is
opened by an external pressure acting on the fluid. The flow of the fluid
through the inlet valves follows the piston movement backward through the
cylinder on its inlet stroke. When the piston moves forward, the inlet valve
closes, and a second valve is forced open to discharge the liquid. The piston
must have a close fit with the cylinder walls in order to minimize liquid slip
past the piston. If the piston carries with it its own packing, it is called a
piston pump. In contrast to this, a plunger pump uses a close-fitting rod moving
through the cylinder past fixed packing. The plunger is simply an extension of
the shaft. A volumetric efficiency may be defined as the ratio of actual
discharge to the discharge based upon piston displacement. The efficiency
for well-maintained pumps should be at least 95 per cent.

Reciprocating pumps are particularly well suited for pumping viscous fluids
because the high rate of shear acting on the cylinder walls serves as an

additional "packing." This pump is also good for attaining high pressures, and,



because of its positive-displacement characteristic, it is sometimes used for

metering fluids. Liquids containing abrasive solids should not.be pumped with a

reciprocating pump because of damage to the machined surfaces.

Notes. Fluid-impellent pump — pignHHUM Hacoc; to be fluid-pressure

operated — npautoBaTy Nig TMCKOM pignHK; to run — npautoBaTw.

Vocabulary

fluid impellent pump

impeller

casing

spin

piston pump

vessel

suction conditions
deliver

discharge

check valve

inlet / outlet stroke
close fit with
external agitator bar
shell

blow

preordained presuure

slurry
funnel
diatomaceous-earth

precoat

PIOVHHUI HacocC

poboye koneco
KapTep

KPYTUTUCS

MOPLUHEBUIN HAcoC
EMHICTb

YMOBW BCOTYBaHHS
nocrayaTu

BUKMA
CTOMOPHUWN / KOHTPOJSTbHUK KranaH
KPOK BNYCKY / BUNYCKY
TICHO nNpungaraTu go
30BHILLHIN BaXinb Millasnku
KOXYX
yAap

3aBaHNn TUCK

rpsisb

BOPOHKa, pacTpyb

obKknagka AMaToMOBOI 3eMIIEH0



2. Complete the sentences.

1. Pumps of various kinds . 2. The conditions that will influence the
selection of the type of the pump are: . 3. Pumps may be divided into
four major classifications: . 4. These pumps are driven by . 5.The
centrifugal pumps is . 6. It consists of . 7. The centrifugal pumps
have the disadvantages: . 8. Unlike the centrifugal pumps, piston and
plunger pumps are . 9. Plunger pumps are generally used for

10. Pumps may be classed into two main groups,

3. Translate and answer the following questions.

1. Aki OyBatoTb BMAKM HacociB? 2. Aki ymOBM BAAMBaKTb Ha BUbBIp
HacocoB? 3. Yum npuBOOATbSA B Ait0 MOpLUHEBI Hacocn?4. Aki Hacocowu
NPUBOOATECA B [Ait0 enekTpuko? 5. Aki Hedonikm mMarTb LEeHTPOYXHi
Hacocn? 6. Aki Hacocu HanexaTb A0 MawwuH 6e3nepepBHOT AiT?7 7. Ana aKux

TUCKIB BUKOPUCTOBYHOTLCA MITYHXXEPHi Ta NOPLUHEBI HACOCK?

4. Write an abstract of the text.

5. Find in the text the equivalents of the Ukrainian words and
expressions:

NOPLUHEBIA HACOC, 4YMCTOTa, B'A3KICTb, BWA PiAWHW, npautoBatn nig
BUCOKMM (HU3bKNUM) TUCKOM, MPUBOAUTU B [Lit0, BUKOPUCTOBYBATU EHEPTito,
napoBa Typb6iHa, ABUIYH, LEHTPOY>KHUIN HACOC, 3 MEXaHIYHUM ynpaBIliHHAM,
HaWNpoCTIlWMA BWUA, CKNagaeTbCA 3, AdeweBun, 3arMMae  Mano Micus,
NPOOYKTUBHICTb, Mpautoe OOBIMMW 4Yac, MITYHXEPHUM HacocC, ronoBHa puca,
pyxatuca Bnepen / Hasag, BMYCKHUA / BUMYCKHUW KnanaH, 30BHIiWHIN /
BHYTPILWHIA TUCK, PO3MIP, KOHCTPYKUIA, KiNbKICTb PIOVHWU, KPYITIMA  KOXYX,
3MEHLUUTM NPOTIKAHHA PiaVHM NOB3 NOPLUEHb, PYXaeTbCsa Yepes uuniHap,
nepepobHa MNPOMUCIIOBICTb, 3BUYAMHWUA CTPWXEHb, BCOTYHUMM Bik Hacoca,

BMKOPUCTOBYHOUMN HACcCOCK, Nadaluunin TUCK, BuaaneHun ras, notpeba vy.



6. Fill in the blancs.

disadvantages, valve, viscous, stroke, spinning, qualities, handled,
casing, runs, fluid-impellent, output, reciprocating, pressure, discharge,
driven, selection required.

Pumps of various kinds are _ everywhere. The conditions that will
influence the __ of the type of the pump are: the type of liquid to be  ;
that is its viscosity; cleanliness, temperature and so on. Pumps may be
divided into four major classifications: piston pumps or _ pumps. These
pumps are by engines or electrical motors; centrifugal pumps driven by
steam turbines or electric motors; _ pumps (2) which are not mechanically

operated but are fluid-pressure operated (3). The centrifugal pumps is one of

the simplest types. It consists of an impeller _ in a circular ___ . It is
cheap, occupies very little space,  for long periods (4) takes little attention
and possesses other good . The centrifugal pumps have the __ that
their output is effected by changes in __ on the delivery side and they are
not suitable for __ liquids. Unlike the centrifugal pumps, piston and plunger
pumps are constant _ machines. In these pumps the flow of the fluid
through the inlet __ follows the piston movement backward through the
cylinderonitsinlet . A volumetric efficiency may be defined as the ratio
of actual __ to the discharge. based upon piston displacement.

7. Group the synonyms and use them in situations.
drive, fluid, work, continuous, outlet, housing, impeller, operate, damage,
achieve, ruin, attain, discharge, liquid, run, quantity, delivery, casing, output,

efficiency, amount.

8. Give the derivatives of the words and use them in situations.
exploit, select, handle, rotate, viscose, clean, press, move, classify,

centrifuge, impel, case, advantage, suit.



9. Complete the sentences using the Conditional Mood to select or

recommend equipment for your food plant.

1.1 should say, that . 2. If you need . 3. If we could we
would . 4. | would recommend . 5. | dare say . 6. You must be
able to . 7. It must be . 7. We have to . 8. We are to 9. | wish
we might .10 We ought to . 11. 1t might / could be :

will influence the selection, have some disadvantages, require

conditions, well suited for, serves as, favourable, liquid, viscosity; high
cleanliness, temperature, amount / quantity, deliver, attain high pressures,
the type of power, used in the process industry, drive the pump, size, design,
suction conditions, cheap, occupy very little space, run for long periods, take
little attention, possess other good qualities, essential, particularly valuable,
demands are likely to vary, makes them more desirable, an estimate of their

cost , is not necessary, is available.

10. a) Add-ing wherever necessary and say whether it is gerund or

participle.

1. Choos  a pump we should read its specification. 2. The
compressor was stopping due to the decreas_ power. 3. They began
pump__ out the water. 4. Degas_____ the liquid is another advantage of the
pump. 5. Control__ of the plant was exercised automatically.

b) Finish the statements.
1. Pump is a machine for . 2. Compressor is a machine for :
3. Centrifugal compressor is a machine for . 4. Machine tool is a machine

for

11. Read the advertising text and prepare your own one.
PERISTALTIC PUMP. OPERATING PRINCIPLE

The operating principle of a peristaltic pump (fig. 31) attracts by its

simplicity and advantages.



A tubular element with accurate dimensions, made in different types

of elastomer or thermoplastic, is housed into the pump body.

When this tubular element is compressed by the rotary action of the
rotor and its corresponding rollers or shoes, it recovers its initial shape

creating a vacuum, suctioning this way the fluid.

The fluid gets into the cavity formed by the rollers that press the tube,
and is gently pushed to the outlet by the following roller. Therefore, the
pump is a positive displacement volumetric pump with exceptional

features.

MAIN CHARACTERISTICS

-Suction lift to 9 meters

-Can run dry without damage
-Sealless

-Reversible rotation

-Resistant to abrasion

-Dosing application £ 7 %

-Easy and economical maintenance
-Resistance to corrosion

-Silent

-Easy to clean

12. Translate the text into English.

[idpasnuka (Big rpeubkux cniB 2i0opo — Boga Ta cumMoc — Tpybka,
CTPYMiHb) — HayKa Npo 3akOoHW pyxy | piBHOBaru piguHu, a Takox npo
3aCTOCYBaHHSA 1X AN po3B'd3yBaHHA NpakKTUYHUX  3ajad (NpuknagHa
abo TexHivyHa ldpomexaHika). igpoanHamika (Big 2i0po i OuHamika) —
po34in rigpomMexaHikm, B SKOMy BMBYalOTb PyX PiOvH i IXHIO B3aeMoAito 3
OBTIYHMMMK TiTaMn YN rpaHNYHUMUN MOBEPXHAMMU.

Hacoc — mawmHa, sikoto nepemilytoTb piguHy abo MexaHiyHy CyMill piguHu

3 TBEpPAMMU peyoBUHAMUN. PO3pIi3HAOTL HAcocwu: BIQLEHTPOBI, OCbLOBI,



MOPLUHEBI, POTOPHI Ta CTPYMUHHI. [MpvHUMN OiT BIiALEHTPOBUX HACOCIB nondrae B
NepeMillleHHi piguHM  BiOUEHTPOBMMW CuUNamMn, WO BMHWUKAKOTb BHACMIOOK
obepTanbHOro pyxy poboyoro koneca. B ocboBMX Hacocax piguHa
nepeMilLlyeTbCA napanenbHo oci pobo4oro kKoneca nig TUCKOM MOro fonaTok.
[MopLIHEBI HACOCK NEPEMILLYOThL PiAVHY B MPOLECi 3BOPOTHBOMOCTYNANbHOrO pyxy
MOPWHST, NPU SIKOMY BOHA CroYaTKy 3aCMOKTYETbCA Y pobody kamepy, a MnoTim
BULLUTOBXYETbCS Y HanipHUn natpybok. B poTOpHUX Hacocax piauHy 3aCMOKTYE i
BUTUCKae 0bepToBMMN poboumin opraH (Hamp., EKCUEHTPUYHO 3aKpinneHun
6apabaH, wecTepHi, rBUHT). [is CTPYyMUHHMX HacociB (Hanp., 2idpoenesamopis,
eXeKmopis, IHXXeKmopie) TPYHTYETbCA Ha NPUCKOPEHHI, Ake CTBOPKOE CTPYMUHA
OOMOMDKHOI  pignHn, napu  abo  rasy. CTPpyMUHHUMW €  TaKOX
MarHiTorigpogMHamiyHi Hacocw. Takumum Hacocamu NepeMiLLLyoTb
erieKTponpoBigHi  piauHuM  (Hanp., po3nnaeneHi MeTanu), BUKOPUCTOBYHOYU
€Heprito pyxoMoro MarHiTHoro nons. asonofibHi piguHW Ta rasn nepemilyoTb
3BUYaWHO Komripecopamu. [NpoayKTMBHICTL BigueHTpoBux Hacocie — 200 — 50
000 m*/roa., ockoBux — 100 — 100 000, nopLuHeBux — Ao 200, poTOopHMX — 0,5 —
100, cTpyMUHHUX — 0,1 — 100 M*/rog. Hacocu 3acTocoBytoTh y HadbTonepepobHilt
| TipHMYIM NPOMUCNOBOCTI, CUCTEMax BOAOMOCTAaYaHHA Ta KaHanisauii, B

rigponpuBogax BepcTaris, fiTanbHUX anapaTiB, NPOMUCNOBUX POBOTIB TOLLO.

13. Consider the mathematical notions and tell what you know on
the topic.

Maxima and Minima

A mininnim value of a function is not necessarily least value which it
assumes. In cases for which a least value actually exists, it has already
been called the “lower bound” of the function. We say, for example, that,
the function

f(x) = x?> cos x
has a minimum at x = 0, since f(0)= 0 and f(x)>0 for the values round

about 0; but this function oscillates infinitely and has no lower bound.



A precise definition can be formulated in the following way:
Definition: The set of numbers x such that 0<| x —a | <n (i.e. the interval
(a —n, a + n) with the number a excluded) is called the neighbourhood of

a.
Text 2

1. Read and discuss the text.

Hydromechanic Processes and Apparatuses. Industrial Centrifuge

Centrifuges are used industrially to cast metal pipe, to recover crystalline
precipitates such as table sugar, to separate cream from milk or small pieces of
lean meat from particles of tat, to concentrate slurries, and to dry laundry.

Working principle. According to Newton's first law, a moving object
continues in a straight line unless a force is exerted to deflect it. When an
object is moved in a circular path, the reaction against the deflecting force (the
pull of the rope on the bucket) is the centrifugal force (which also holds
the water in the bucket). The centrifugal force exerted on a particle in a
centrifuge is given by:

F = 0.00001117 (rpm) - x R x M where the force (F) is expressed in
grains, the speed (rpm) is in revolutions per minute, the radius R (distance
between the axis of rotation and the particle) is in centimeters, and the particle
mass (M) is given in grams. Note that the force is directly proportional to the
radius (which means that at a fixed speed if the radius is doubled or halved, the
force is correspondingly doubled or halved) and is proportional to the square of
the speed (doubling the speed increases the centrifugal force at a given radius
by a factor of four). For highspeed centrifuges the diameter is limited by the
strength of the alloys used. As the speed is increased, the diameter must be
decreased, and to a close approximation the maximum speed is inversely

proportional to the diameter. The fact that centrifugal force is proportional to the



square of the speed allows very high gravitational fields to be reached in small
diameter rotors.

Preparative Laboratory Centrifuges are used in research and in clinical
studies, to separate particles ranging in size from blood cells and flocculant
precipitates to protein molecules or low molecular weight substances on the
basis of cither sedimentation rate or buoyant density. Zonal Centrifugation. This
technique, also termed isogenic centrifugation, is widely used to separate
subceilular particles, viruses, and DNA molecules. Swinging-bucket centrifuges
are frequentlv used for separating large particles, widely used for blood
fractionation and for the sedimentation of coarse precipitates. In the filter-
drum centrifuge, liquid passes through the perforations, while solid
particles remain in the drum.

Analytical Uttracentrifuge are optical centrifuges cell fitted with transparent
quartz or sapphire windows and scanning photo-multiplier cell for precise
measurements and recording the rate of sedimentation, sedimentation

equilibrium, and buoyant density.

Fig. 32. Centrifugue.

2. Answer the following questions.

1. Where are centrifugues used industrially? 2. What law explains the
working principle of a centrifugue? 3. How is centrifugual force expressed and
what does it depend on? 4. What kinds of centrifugues are available? 5. What

operations are they used for?

3. Fill in the blancs with prepositions.

Separatory-vessel Types. __ coarse dense-media work three basic



types are most commonly applied. They include (1) modified-spiral-classifier-
type vessel, (2) revolving-drum-type vessel, and (3) drag-tank-type vessel. The
classifier- and drum-type vessels have been used extensively _ treating iron
ores. The drag-tank type is used __ coal treatment. Each __ these types
has individual advantages and manufacturers should be consulted in recom-
mendations __ specific problems __ selection of the most suitable vessel.
Other types of vessels are available and are equally applicable

separations handled the equipment illustrated.

4. Translate the following texts into English.

LeHnTpucyrun

LleHTpudyra (Big nat. centrum — ocepepas, ueHTp i fuga — BTeva) —
1) Anapat (yctaHoBka)onsa uyeHmpugyayeaHHsi. OCHOBHOK 4YaCTUHOR
UeHTpudyrn € pomop, WO WBMAKO o0bOepTaeTbCA HAaBKOMO CBOEI OCi,
CTBOpPIOOYM none eidyeHmposux cus, nig [giel 9kux BigbyBaeTbcA
pO3ifIeHHS HEOOHOPIAHMX CyMilwen (CycneHsin, wnamis, eMysibCin) 3 MeTOo
BUAiNeHHs TBepaol abo oceiTrneHoi da3. Po3pisHATb UeHTpudyru:
ocagkyBanbHi (BiACTiMHI), (inbTpyBaneHii cenapyBanbHi (abo noAinbHi);
nepiognyHoi i 6eanepepsBHOl fil. LleHTpudyrn 3acTocoByOTb Yy XiMiYHIN,
Xap4yoBin, TipHMYIA NPOMUCAOBOCTI, OyaiBHMUTBI, MeauuuHi, ©ionorii
Towo. [Ona AgocnigkeHHs BUCOKOMO-NEKYNAPHUX cnonyk (6inkiB, Hyk-
NEeTHOBUX KUCITOT) BUKOPUCTOBYIOTb YrbTpaLeHTpUdyryBaHHs.

MpuHumnoBy cxemy bapabaHa ocamkyBanbHOI LEHTpudyrn — anaparta
ANs po3aineHHs CyCrneHsin i emMyrnbCin 3a 4ONOMOrow BigUeHTPoBOI cunm —
nokazaHo Ha pwuc. 33. CycneHsia 1, aka noTtpannse B 6apabaH 5, wo
obepTaeTbcs, NnodnHae obepraTtucsa pasom 3 HUM, 3aBOSKM YOMY BUHUKAE
BigueHTpoBa cuna C. Lla cuna fgie Ha KOXHUIA eneMeHTapHuii 06'eM pigunHu.
B ueHTpudpyrax us cuna nepesuwye cuny TsxxiHHa O B COTHI, a iHOAI B TUCAMI

pasiB. Yepes Te Lo NoBEepXHs pPigMHN NepneHanKynspHa 4o HanpsiMKy



piBHOAIMHO| cunu, ska pnie Ha [l enemMeHTH, BOHa 3 LUEHTPUDYS3I
PO3MILLYETLCA MPaAKTUYHO NapanenbHO Ooci ob6epTaHHS, He3arnexHo Big
MNONOXEHHSA Uiel oCi y npocTopi Ta BiAg Haxuny TBipHUX 6apabaHa oo moro
OCi.

[MoBepxHe ocamKeHHS TBEPAUX YaCTUHOK Y LeHTpudyrax € BHYTPILLHS
NOBEPXHSA CyUinbHUX CTiHOK ©apabaHa 5. Ocag 4 3 OiNbWO TYCTUHOK

YACTUHOK HaKOMUYyeTbCA Ha T3 z;/Moro BHYTPILLHIN

NOBEpPXHi, a OCBITNEHa pignHa R 1‘ 'H42 3 MEHLUOK TYCTMHO

|

PO3MILLYETbCA KinbLeBuM
=

00 BepTuKanbHOI oci 6apaba-

(wapom 6nmkye

Ha. Ha Topui

i,
]

6apabaHa ) f

Fig. 33.
€ oOMexxyBanbHe Kinble 3, LUMpUHa SKOro BU3Ha4Yae MacMmarnbHY TOBLLUHY
lapy cycneHsii, wo moxe BMmiwatnca B 6apabaHi. Ockinbku BAAMB CUNU
TsKiHHA B 6apabaHi, o obepTtaeTbcs, He3Ha4yHuin, BapabaH MoxxHa obepTaTu
HaBKOMO ropu3oHTanbHOI oci. Lle 3py4yHO ansa mexaHisauii Ta aBTomatuaadil

BMBAHTaXXEHHS 0caay 3 LeHTpUdyru.

6. Discuss the following topics using the Conditional Mood as well
as the introductory and connective words,

1. Kinds of centrifugues. 2. Working principles and applications. 3. Their
advantages and disadvantages.

Use the words of argument to develop and prove your idea.
| move that, because, according to, considering, taking into consideration
that, provided, suppose, assuming the fact that, based on, on the ground
that, there is no doubt that, it is quite evident that, support the statement
with, illustrate the fact (phenomenon, theory), challenge, argue that, object,
agree, exactly so, argue the statement, disagree, in view of these
advantages, In contrast to this., It is essential / particularly valuable / desirable /

iS necessary , it goes without saying.



Unit 12

1. Learn the notions and their definitions.

Conduction the transfer of heat by molecular action.

Convection turbulent transfer, the transfer of heat by a mixing process.

Radiation the transfer of heat by emission and absorption of energy
without physical contact.

Heat-transfer cofficient a method of calculating film coefficient.

Steam The invisible vapor into which water is changed when it is heated to
the boiling point.

Boiler A vessel in which water is boiled to produce steam.

Condense To return to a liquid state, as when steam reverts to water. The
process is condensation and a device that causes the process to take place is a
condenser.

Vacuum A space devoid of matter. Vacuums are partial, not complete.

Valve A device that opens or closes to control the flow of liquids or gases.
Evaporation the operation of concentrating a solution by boiling away
the solvent.

Text 1

1. Read, translate and retell the text.

Industrial Heat-Exchange Equipment

Heat-Exchangers. Principles of Unit Operations

Two mechanisms of heat transfer have already been established:

Molecular — the transfer of heat by molecular action; this is referred to as
conduction. Turbulent — the transfer of heat by a mixing process; this is usually
referred to as convection. It has been established that these two mechanisms
can occur simultaneously or individually.

A third mechanism of heat transfer which is common but which has not



yet been discussed is radiation, which is the transfer of heat by emission and
absorption of energy without physical contact. Unlike conduction or
convection, which depend upon physical contact for thermal-energy transfer,
radiation depends upon electromagnetic waves as a means for transferring
thermal energy from a hot source to a low-temperature sink. Radiation may occur
simultaneously with, or independent of, the other two mechanisms of transfer.

The one characteristic common to most heat exchangers is the transfer
of heat from a hot phase to a cold phase with the two phases being
separated by a solid boundary.

Heat-Transfer Cofficients. A method of calculating film coefficients was
proposed by Wilson for condensing vapors. It is based on the over-all
resistance (I / UA) being equal to the sum of the individual resistances,

SR+VUA=R; + Re+ Rs= R,

where R; = condensate resistance R, = wall resistance R, = scale or dirt
resistance R, = liquid-side resistance

The vapor-side resistance depends upon the temperature driving force
and upon the temperature of the condensate. The dirt resistance and tube-

wall resistance also depend upon their respective temperatures.

o

oWy
/

—

Slope = 1/C,

Double-Pipe Heat Exchangers. The simplest type of heat exchanger is
the double-pipe heat exchanger as the basis for others. The double-pipe heat
exchanger is essentially two concentric pipes with one fluid flowing through the
center pipe while the other fluid moves cocurrently or countercurrently in the

annular space. The length of each section is usually limited to standard



pipe lengths, so that, if an appreciable heat-transfer surface is required, banks
of sections are frequently used. If the required area is too large, a double-pipe
exchanger is not recommended. The use of a double-pipe heat exchanger is not
limited to liquid-liquid heat exchange but may also be used for gas-liquid
exchange and for gas-to-gas exchange. Materials of

construction may vary, depending upon the fluids being handled. Either fluid
may be moved through the tube or annulus at relatively high velocities,

thereby aiding in the heat-transfer process.

Shell-and-Tube Exchangers. When the required heat-transfer surface is
large, the recommended type of exchanger is the shell-and-tube variety. In this
type of heater or cooler, large heat-transfer surface can be achieved
economically and practically by placing tubes in a bundle; the ends of the
tubes are mounted in a tube sheet. This is very commonly accomplished by ex-
panding the end of the tube into a close-fitting hole in the tube sheet by a process
called "rolling." The resultant tube bundle is then enclosed by a cylindrical casing
(the shell), through which the second fluid flows around and through the tube

handle.

Vocabulary

heat transfer
solid boundary
vapour, steam
absorb

waves

sink

heat exchanger
shell, casing
handle liquid
bundle

tube handle

annulus

nepeHoc Tenna
HadiHWIA KOPOOH
napa
BCOTYBaTU

XBUNI

xenob
Teno000MiHHMK
KOXYX
npautoBaT 3 PianNHOK
My40K

BaXinb Tpyowu

KinbLe, 3a30p, 3ybyacTe Koneco



i3 BHYTPILWHIM 3a4enfieHHAM

tube / pipe sheet MNONIOTHO TPpy6MU

2. State whether the following statements are true or false and
comment on them using the introductory and connective words.

1. Only two mechanisms of heat transfer have already been established.
2. The transfer of heat by a mixing process is usually referred to as conduction.
3. Radiation is the transfer of heat by emission and absorption of energy
without physical contact. 4. Radiation may occur independently of the other two
mechanisms of heat transfer. 5. The vapor-side resistance depends upon the
temperature. 6. Materials of construction may vary, depending upon the fluids
velosity. 7. Large heat-transfer surface can be achieved in double-pipe heat

exchanger.

3. Translate and answer the following questions.

1. Axi Tpn BMOM nepeHocy Tenna IicHywTb? 2. Yum pagiadis
BiQPI3HAETLCSA Bid KOHBEKLii Ta KOHBeHUii? 3. Lo cninbHe matoTb Mk coboto
BCi TennoobmiHHnkN? 4. Lo Bigobpaxye koediuieHT nepeHocy Tenna? 5. Aki

6yBaloTb BUAN TENITO0OMIHHUKIB?

4. Find in the text the equivalents of the Ukrainian words and
expressions:

erneKkTpoMarHiTHi  XBWIi, 3anexaTtu Big, Dxepeno Tenna, KoediuieHT
nepeHocy Tenna, BupaxoByBaTu KoediuieHT nnisku, 6yB 3anponoHOBaHWUMN,
KOHCTPYKUiss Moxe ©OyTu pi3HOK, KOHAEeHcauinHa napa, 3acHOBaHWM Ha,
AOpPIBHIOE CyMi, onip KoHAeHcaTy, Bedy4ya cuna, BignoBigHa Temnepartypa,
pidnHa pyxaeTbCs 4epes, OOBXMHA, pa3oM 3 [MOTOKOM, BIAHOCHO BUCOKa
LUBUOKICTb, HarpiBay, OXonoaXyBay, Ha HMU3bKIW LLUBUOKOCTI, PO3NOAINSAETLCA B

Tpybax, napanenibHMM NOTOKOM, BUTIKae 3 TpyD, nokngae NnpucTpin, KOXYX.



5. Fill in the gaps.

emission, countercurrently, common, pipes, resistance, wave,
cocurrently, exchanger, vapor, establish, simultaneously, transfer.

Two mechanisms of heat _ have already been established: It has been
_____that convection and conduction can occur simultaneously or individually.
Radiatin occurs by _ and absorption of energy without physical contact.
Radiation depends upon electromagnetic ~ as a means for transferring
thermal energy from a hot source to a low-temperature sink. Radiation may occur
______with, or independent of, the other two mechanisms of transfer. The one
characteristic __ to most heat exchangers is the transfer of heat from a hot
phase to a cold phase with the two phases being separated by a solid

boundary. A method of calculating film coefficients was proposed by Wilson

for condensing . It is based on the overall . The double-pipe heat
is essentially two concentric . One fluid flowing through the center
pipe while the other fluid moves or in the annular space.

6. Match the notions and their definitions.

1) conduction, convection, heat-transfer cofficient, evaporation,
radiation.

2) the operation of concentrating a solution by boiling away the
solvent; the transfer of heat by a mixing process; the transfer of heat by
molecular action; the transfer of heat by emission and absorption of energy

without physical contact; a method of calculating film coefficient.

7. Define the words with the same root and use them in situations.
exchange — exchanger, solvent — solution — dissolve — solubility —

soluble, vapour — evaporate — evaporation — evaporator.

8. Group the synonyms.
tube, raise, thermal energy transfer, heat transfer, place, casing,

enclose, device, unit, decrease, annulus,tramsmission, radiation, drop,



emission, solute, mix, tank, transmission, abrasive, shell, vessel, fall,

suspension, agitate, damaging, increase.

9. Transform the sentences using the Conditional Mood.

1. An appreciable heat-transfer surface is required, so banks of sections are

frequently used. 2. The required area is too large, so a double-pipe exchanger is
not recommended. 3. The centrifugal pumps have the disadvantages that their
output is effected by changes in pressure on the delivery side and they are not
suitable for viscous liquids. 4. Because of its positive-displacement
characteristic, reciprocating pump is sometimes used for metering fluids. 5.
Liquids containing abrasive solids should not be pumped with a reciprocating
pump because of damage to the machined surfaces.
6. Liquid enters the cylinder through a check valve which is opened by an
external pressure acting on the fluid. 7. The flow of the fluid through the inlet
valves follows the piston movement backward through the cylinder on its inlet
stroke. 8. When the piston moves forward, the inlet valve closes, and a
second valve is forced open to discharge the liquid. 9.The piston must have a
close fit with the cylinder walls in order to minimize liquid slip past the piston.
10. If the piston carries with it its own packing, it is called

a piston pump.

10. Complete the following sentences paying attention to the

Absolute Nominal Participle Construction:

1. The conditions being favourable, the engineers ; 2. the
speed being constant, the experiment ; 3. The equilibrium conditions

having been provided, the substance ;4. The possible decision
having been discussed, the meeting ; 5. The measurement being

introduced, this equation ; 6. The student having obtained these
results, the experiment ;7. The body ___, the force being removed

;8. The solid bodies , the limit of elasticity being exceeded.



11. Translate the following text into English.

Tennoo6miHHi anapaTtu

3a cnocobom nepegaBaHHs TENIOTU YCi TENNOOOMIHHMKM NOAINATL Ha
OBi  Benuki  rpynu: noBepxHeBi | 3MmiwyBanbHi. B  nosepxHesux
TennoodbmiHHMKax obuasa TennNoHOCIT BiAOKpeMNeHi 0AMH Bid O4HOro TBEPAOHO
CTiHKOKO abo no 4Yep3i KOHTaKTYTb 3 OAHIEHD | TIEKD cCaMolo CTiHKOM, sika Bepe
y4yacTb Y Npoueci TennoobMiHYy 11 YTBOPIOE TaK 3BaHy MOBEPXHIO TEMNOOOMIHY.
3anexHo BiA4 NPU3Ha4YeHHsa TennoobMiHHOrO anapaTta L MOBEPXHIO TaKoX
4YacTO Has3MBalTb MOBEPXHEK Harpisy abo OXONOMKEHHSN. Y 3milysarnbHUX
TennoobMiHHMKax, abo anapatax 3MillyBaHHS, TEennoobMiH 34INCHIOETLCS
BHaACMigok ©6e3nocepeaHboro KOHTAKTY i 3MillyBaHHS rapsidoro M XONOA4HOro
TEnnoHOCIIB.

[MoBepxHeBi TeNOOOMIHHMKM, Y CBOKO Yepry, NOAINSATb Ha pekynepaTuBHI
i pereHepaTuBHi. B pekynepaTMBHux anapatax oAuH OiK MNOBEPXHI
TennoobMiHy BeCb Yac OMUBAE rapsiymm TEMNSIOHOCIN, a ApYrMn — XONOLHUNA.
Tennota BigO OOHOro TEMMOHOCIA OO APYroro nepefaeTbCs Kpisb CTiHKY 3
TennonpoBigHOro matepiany, Wo X po3ainsge. HanpsaMok TensioBoro noToky B
CTiHUi NUWAaETbCA HEe3MIHHUM. Y pereHepaTuBHUX anapaTtax Oo4Ha W Ta cama
NOBEPXHA TennoobMiHY MOMepemMiHHO OMMBAETbCA TO OOHMM, TO LPYrUM
TennoHocieM. Y nepiog HarpiBaHHs, TOOTO nig 4ac KOHTaKTy 3 rapsydum
TensioHocieM, y TBepaux Tinax (Hacagui), LWo 3anoBHKOKTbL anapar,
aKyMYIIOETLCA TennoTa, Aka B Nepios OXONOLXKEeHHS BiA4aeTbCsa PYyXOMOMY
XONOQHOMY TEennoHOCIK. HanpsaMok NOTOKYy TennoTu B CTiHKaxX NepiognyHo
3MIHIOETbCA.

Y xapuyoBih NPOMUCIIOBOCTI ANA HarpiBaHHA W OXOSNOLXKEHHS

BMKOPUCTOBYOTb NEPEBAXHO PeKyNnepaTUBHI TEMNNO0OMIHHMKN.

12. Discuss the topics using the Conditional Mood as well as

the introductory and connective words.



1. Mechanisms of heat transfer. 2. Heat transfer cofficient. 3. Kinds and
applications of heat exchangers.

referred to as, common, as a means of / for, a method of, is based on,
unlike, is essentially, depends on, appreciable, is used, required, thereby aiding,

to achieve.

13. Consider the mathematical notion and tell what you know on

the topic.

Power Expansions (Historical Introduction)

The powers of a variable x appeared originally purely in algebraic
problems. With the development of calculus the great importance of power
expansions became evident. The expansion discovered by Taylor (1715) and
by Maclaurin (1742) enables us to predict the course of a function if we
know the value of the function and its derivatives in one particular point. The
“Taylor series" thus became one of the cornerstones of analytical research
and was particularly useful in establishing the existence of solutions of different
equations. The Taylor expansion may converge in the entire complex

plane or within a given circle only, and it may diverge even at every point.

Text 2

1.Read the text, prepare its essay.

Evaporators

Evaporator Construction. Principles of Unit Operation. Evaporation is
the operation of concentrating a solution by boiling away the solvent. The
concentration is normally stopped before the solute begins to precipitate
from solution. Basically, then, an evaporator must consist of a heat
exchanger capable of boiling the solution and a device to separate the vapor

phase from the boiling liquid. In its most simple form it might be a pan of



liquid sitting on a hot plate. The surface of the hot plate is a simple heat
exchanger, and vapor disengaging is obtained by the large area for vapor
flow and its consequent slow rate of flow. In industrial operation the
equipment is usually arranged for continuous operation; the heat-exchange
surface is vastly increased; boiling is much more violent, and vapor
evolution is rapid. Such problems as foaming, scaling, heat sensitivity,
corrosion, and space limitations are met. These problems have resulted in
variations and refinements in evaporator design to meet different
combinations of solution properties and economic conditions.
Evaporator-body construction falls into a few general categories. The
horizontal-tube evaporator is one of the classic construction types and has
been widely used for many years. The solution to be evaporated boils
outside of horizontal tubes within which steamcondenses. Solution boils inside
vertical tubes with the heating medium, usually condensing steam, held in a
chest through which the tubes pass. In the basket evaporator, the steam chest
forms a basket hung in the center of the evaporator. Boiling or heating of the
liquid in the tubes causes flow upward through the tubes, and unevaporated liquid
flows downward through the annulus around the basket. The tubes are inserted

into tube sheets by rolling or welding.

Vocabulary

unit npnbop, 610K,
precipitate,

sediment ocaj

solute PO34MH

solvent PO3YNHHUK
solubility PO3YUHHICTb
supersaturation nepeHacu4veHiCcTb
rate of flow LUBUAKICTb NOTOKY

foam niHa



scale piBEHb, LLKana
sensitivity YYTNUBICTb
refinement OYULLEHHA
evolution, discharge Buxig, Bunyck

basket evaporator KamMepHUI BUMapHUK

2. Complete the sentences.

1. Evaporation is the operation of 2. Basically, an evaporator
must consist of . 3. The surface of the hot plate is . 4. In industrial
operation the equipment is usually . 5. Such problems as ___ . 6.
These problems have resulted in . 7. Evaporator-body construction

. 8.The horizontal-tube evaporator is . 9. The solution to be
evaporated boils outside of horizontal tubes within which steam
condenses.10. In the basket evaporator, the steam chest forms a basket hung in

the center of the evaporator.

3. Translate the questions into English and answer them.

1. Wo saBnsie coboiw BunaptoBaHHA? 2. 3a AKMX YMOB Mae Micue
BuNapoBaHHA? 3. 3 sSKMX YaCTUH cKrnagaeTbcs BUNApHUK? 4. Aki npobnemu
BMHNKAIOTb Y MPOMUCITIOBOMY BXWBaHHIi BUNApHUKIB? 5. AKi BUOW BMNAPHUKIB

3aCTOCOBYHOTbCH Y BUPOOHTLTBI?

4. Translate the following text into English.

BunapHi anapatu

Y xap4oBin NPOMUCAOBOCTI Habynu NOLWIMPEHHS Pi3HOMaHITHI BUNapHi
anapaTu. BunapHi anapatn moxHa knacudikysat 3a metogamu obirpisaHHs,
KOMMOHYBAHHAM | KOHCTPYKLIEO NOBEPXHi HarpiBy, 3a po3MilleHHAM poBounx
cepeaoBuLY, PEXUMOM POBOTU, KPATHICTIO LIMPKYNALIT PO3YNHY i T. iH.

Y  XapyoBin  NPOMUCNOBOCTI  BuMapHi  anapatu  obirpiBaloTbCs

3nebinbworo BogsaHow napoto. Napose obirpiBaHHA BigpPI3HAETLCA THYYKICTIO



perynoBaHHA, BUCOKMMU KoeduilieHTaMn Tennonepeaadi, a BoasHa napa —
BMCOKOIO eHEProeMHICTIO. B Manux BunapHux anapartax i nabopaTtopHux

yCTaHOBKax MPaKTUKYIOTb  enekTpoobirpiBaHHsA. Tpybyacta MNOBeEpXHS
TennoodbmiHy Moxe ©OyTW: BepPTUKaNbHOK, T[OPMU3OHTaNbHOK i, Piako,
HaxMneHow; i3 BOyOOBaHOK HarpiBanbHOK Kamepow i 3 BUHEeceHow. 3a
PO3MiLLLEHHSM PpOBOYNX CepeaoBULL, BUNAPHI anapaTth NoAiNsTb Ha anapatu 3
nogaBaHHAM HarpisHOI napu B TPyOu (KUNiHHA po34uMHY Y BenMKomy o6'emi) i 3
nogaBaHHSAM napu B MIKTPYOHMI NpocTip (KMMiIHHA po3vnHy B Tpybax). 3a
PEXMMOM PYyXy KMNMSYOl pianHM BUNapHi anapatn 6yBaloTb 3 NPUPOOHOIO i
BMMYLLIEHOO, 3 O4HOPA30BO0 | HaraTopasoBOK LMPKYNALIED piaMHK, NAIBKOBI.

KoxXHuin BUNapHUW anapart cKragaeTbCs 3 ABOX OCHOBHUX €fIEMEHTIB: Ha-
rpiBanbHOI Kamepn — TennoobMiHHKKa, WO 3abe3nedye nepenady TennoTu Big
TENMoHOCIA [0 BUMapOBAHOIO PO34YMHY Kpi3b MOBEPXHIO Ternnonepegadi, i
napo-cenapaTopa — napoBoro (HaZCOKOBOro) NPOCTOpYy, B AKOMY BTOPUHHA
napa BigAiNnAeTbCs Big KUNNSAYOro po3ynHy.

HanvnowwupeHiwnmMm € BunapHi anapatu 3 BepTUKaNbHUMMU
TpybyacTumum HarpiBanbHMMM Kamepamu. BoHn BigHOCHO
KOMMNaKTHi, Y HMX 3abe3nevyylTbCs CNpuAaTAMBI yMOBM Tennonepegadi. B
anapaTtax uboro TuUMy BMMaploBaHWUA PO3YMH MICTUTbCA B Tpybax, a HarpiBHa
napa — B MbXTpPYOHOMY NpoCTOpI, WO Aa€ 3MOry NOpPiBHAHO NErko BMaansaTu

BigKknaam (Hakun) 3 noBepxHi Tpy6.

5. Discuss the topics.
1. The main principles underlying evaporators operation.

2. Evaporator construction.



Text 3

1. Read the text for information.

Mass-Exchange Processes and Apparatuses. Crystallizers

Crystallizing apparatus or vacuum pan is essentially a simple vacuum
evaporator in which the removal of water continues until the concentration is
appropriate for crystallization. A vacuum pan is a large cylindrical metal vessel. It
is strong enough to resist collapse when the vacuum is high. The heating
surface of the pan is a calandria which is a drum with tubes or multicorps heat-
exchanger heated with water vapout to t° higher than the boiling juice. Then the
juice is thickening under pressure. The sugar liquor is boiling and thickening in
the pan, and when it is ready for graining some sugar dust is added.

Crystallizers may also be classified in the following manners: batch vs.
continuous, agitated or non-agitated, classifying or non-classifying. Classifying
crystallizers function in such a manner that crystals are retained in the
crystallizer until they have reached a minimum size before discharge.

To force crystallization, it is necessary to maintain the crystallizing solution
in a supersaturated condition. Choice of equipment usually depends on the
solubility-temperature relation of the substance to be crystallized. For solutes
with a small positive temperature coefficient of solubility, or a negative
coefficient, supersaturation must be developed by evaporation. If the solute
has a large positive temperature coefficient,
cooling without evaporation can produce the required supersaturation.

Crystallization can also be induced by adding a second solvent to reduce
the solubility. This method has not found extensive application.

Tank Crystallization. Common practice in producing crystals has been
to prepare hot, nearly saturated solutions and to cool them, by natural
convection, in open tanks. Sometimes rods or strings are hung in the tanks to

give the crystals additioncl surface on which to grow and to keep at least a part



of the product out of the sediment that might collect in the bottom.

Vocabulary

batch vc continuus  nepepBHoOI il

agitate nepemilyBaTu

maintain niaTpumyBsaTtu

discharge BUBaHTaXyBaTu

reduce solubility 3MeHLlYBaTN PO3YMHHICTb
rod CTPUXEHb

string npy>XuHa

2. Complete the sentences.

1. Crystallizers may also be classified . 2. To force crystallization, it is
necessary . 3. Choice of equipment usually depends on
4. Crystallization can also be induced by . 5. It might be :

3. Translate the text into English.
Kpucrtanisatopum

Anapatm pgna  Kpucrtanisaudili B Xap4yoBin NPOMUCNOBOCTI  MOXHa
KnacudgikyBaTn 3a TakuUMKU KpUTEPIAMU. NPOCTOPOBE PO3MilLleHHA —
BepTUKasbHi, FOPU3OHTarnbHi, MOXWNIi; KOHCTPYKLIA KOpPNyCcy — UMNiIHOPWUYHI,
KOPWUTHI; KINbKICTb CEeKLUi — OAHOCEKLiMHI, BaraTocekuilnHi; xapakrep pyxy
CycneHsii, WO KpuUcCTanisyetbCd, —  UUPKYNAUINHI, NPSMOTEYilHI,
NPAMOTEYIMHO-UMPKYIALINHI, 3 MPUPOLAHOI Ta LWTYYHOK  LMPKYNAUIEHD;
KOHCTPYKLIii NOBEpXHi TennoobmMiHy — 3 Tpyb4acTumu, KinbLeBUMMU,
ANCKOBMMMU, 3MIEBUKOBUMMW, MNNACTUHYACTUMM MNOBEPXHAMWU TEenNoobMmiHy, 3
PYXOMUMM i HEPYXOMUMM NOBEPXHAMMU TEMIOOOMIHY.

PisHOMaHITHICTb KOHCTPYKUIN anapaTiB ans Kpucrtanisauili 3ymMoBrieHa
NparHeHHAM 3a0BOJSIBHUTU KPUTEPIW BIONOBIAHOCTI KOHCTPYKUil BMMOram

TEXHOIMOril, @ TaKOX KpUTEPIAM: 3araribHOKOHCTPYKTUBHUX Ta eKcrnnyaTtauinHux



nepesar; OMNTUMaNbHUX  TEXHIKO-€KOHOMIYHMX  MOKA3HWKIB;  eCTeTUKN,
€ProHOMIKW1; €KONOriYHNX BUMOT TOLLLO.

Bakyym-anapaTtu nepioguyHoi pgii. [Npuknagamu Takux anapartiB gns
OTPUMaHHSA yTeniB y LyKPOBIi NPOMUCIOBOCTI MOXYTb OyTU BakyyM-anapatu
Tuny A2-NBP. Le anapat nepiognyHoi Ail 3 NiACUNEeHO LMPKynsuieto yTgernto
3a [JOrMOMOro MeXaHIYHOro uupkynaTopa. Anapar Mae KOpryc 3 HWXKHIM
KOHIYHUM [OHOM Ta KPULLKOK. Y BEpPXHiM YacCTUHI pPO3MilLEHO cenapartop,
NapoBYy Kamepy — Yy HWXHIN YacTuHi kopnycy. [lo gHa MpuKpinmneHo npucTpin
AN BMBaAHTaXeHHs yTdento 3 arnapata Ta KifbUeBUW KOJIEKTOop AN
PIBHOMIpPHOro nofaBaHHA MPOAYKTY B anapaTt. Y BepxHil 4YacTuHi anapaTta €
3aTBOp, Kpi3b AKUIM BiABOONTLCHA BTOPUHHA Napa.

BcepeanHi anapata 3MOHTOBaHO MEXaHIYHUM  UMPKYNATOpP, WO
CKnagaeTbca i3 yionaTeBoro nepemiwlysava, 3akpinsieHoro Ha Bany. Ban
obepTaeTbCs B NigLLIMMNHMKAX KOB3aHHS i 3@ 4OMOMOIro MydTH
3'egHyeTbCA 3 BarioMm npueoay. [NpuBia Mae enekTpoaBuUryH MOTYXHICTIO 22
KBT, KnMHONacoBy nepefavy i LUNiHOPUYHUI OBOCTYNeHeBun pegykrop . Yac-

ToTa o6epTaHHs Bana uupkynatopa 8,1¢™".

4. Use the derivatives of the verbs: dissolve, crystallize,
evaporate, saturate to describe:
1. The stage of sugar crystallization. 2. The arrangement and

principle of crystallizer operation.

5. A. Write a virtual essay on food industry equipment according
to the plan given.

1. Introduction. 2.Technological part. 3. Automatization of technological
processes. 4. Building part. 5. Labour safety. 6. Research work. 7. Conclusion.
8. Appendix (if there is any). 9. Literature used.

B. Prepare a technical project according to the plan given.
1. General drawing. 2. Specification. 3. Explanatory note  with

calculations, draft drawings and comments of the machine (part) drawing.



METALS

UNIT 13

1. Learn the notions and their definitions.

Metalloid is a material having properties of both metals and nonmetals.
Resistance he ability to resist chemicals.

Strength the ability to withstand heavy weight without bending, breaking.
Tough not easily cut, broken or worn out.

Conductivity property to pass the electric current..

Magnetism property to attract other metals.

Valency combining capacity.

2. Read the text. Find the difference between metals and metalloids.

Translate the text.

Text 1

Metals’ Properties

Metals are any substance that conducts electricity and heat well, is
shiny (exhibits what is called metallic luster), is opaque, can be made very
strong by proper alloying and other techniques, and can be readily formed
by rolling, drawing, and cutting. More than 75% of the elements
are metals. Metals have crystal structure. An atom in a metal is usually
closely surrounded by a large number of other atoms.

Metalloid is a material having properties of both metals and nonmetals.
Most metalloids have the physical appearance and luster of metals, yet are
brittle and are poor conductors of heat and electricity at room temperatures (as
are most nonmetallic materials). Included among the metalloid elements are
germanium, silicon, arsenic, antimony, boron, and tellurium. In addition, the

rare elements astatine and polonium are sometimes considered metalloids.



Thousands of compounds are metalloids.

Metals do not have to be pure elements. Some compounds, such
as tantalum carbide, are also metals. Alloys are combinations. For
example, copper and zinc, melted together in the proper proportions and
solidified, form the alloy brass. Brass is neither a mixture nor a compound
but a solution having the same crystal structure as the base metal, copper.
Alloying usually decreases electrical conductivity.

Metals have a wide range of densities, varying from one-half gram
per cubic centimeter (0.5 g/cm®) for lithium to 22.5 g/cm' for osmium, the
densest material known. The melting points of metallic elements vary from
-38.0° F (-38.9° C) for mercury to 6170° F (3410° C) for tungsten, while
hafnium carbide melts at 8312° F (4600° C).

Metals can be highly reactive (cesium oxidizes and reacts violently
with chlorine). They can also be highly resistant to oxidation (gold) or to
attack by strong acids (gold, tantalum, stainless steel).

Steel. Carbon steel is the most common as the cheapest and most
versatile metal used in industry. It has excellent ductility, permitting many cold-
forming operations. Steel is also the most weldable of all commercial metals.
It is two-thirds the weight of lead, three times heavier than aluminium.The
corrosion resistance of steel depends upon the formation of an oxide surface
film. However, resistance to corrosion is somewhat limited. Carbon steel
should not be used in contact with dilute acids. Between 90 and 98 per cent,

steel can be used up to the boiling point.

Vocabulary
property BNacTMBICTb
withstand BUTPUMATU
bend FHYTUCA

non-ferrons metals konbopoBi meTanu
brass naTyHb

rusting ipXasitouni



substance peyoBuHa

conduct npoBOAUTH

alloy cnnas

opaque MaTOBWUM

draw TATHYTH

stiffness XOPCTKICTb, TBEpPAICTb

toughness MILHICTb, NPYXHICTb

fracture TpiwKnHa

malleability KOBKICTb, TATHYYiCTb

ductility NNAacTUYHICTb, B'A3KICTb,
TAHYYICTb, KOBKICTb

stainless Heip>xaBsitoya, nerosaHa

wire nposig,

copper Migb

foil donbra

solution PiLLIEHHS, PO3YMH

dispersed nodules PO3CIAHI BY3I1KN

3. Discuss metals’ properties in English.

1. Axi BnactusocTi matoTb meTann? 2.lLlo Take miuHicTb meTtanis? 3. Lo
Take NpoBIAHICTb Ta MarHeTnsauia? 4. [le BukopuctoByTbCca metann? 5. [ins
4YOro 3aCTOCOBYKOTbLCS CTasieBi KOHCTPYKLiT? 6. AK KrnacudikytoTbca meTann?
7. AKi MmeTanu BigHOCATb A0 KONbOpoBMX? 8. AKe 3acocyBaHHSA MaloTb MeTanu
3 BMCOKOO €NeKTPOrnpoBIAHICTIO.

find, property, strength, conduct, resist, toughness, melt, malleability,
ductility, conductivity, rust, corrode, withstand weight, non-ferrous metal, alloy,

use.

4. Find in the text the equivalents of the Ukrainian words and
expressions.

pevyoBuHa, noninwysaTy Pi3nYHi BNaCTUBOCTI, NPOBOAUTN €NEKTPUKY,



BrIMCKYYiN, YACTUIN eneMeHT, nerko obpobnseTbCs, cnosyka, cnriaBneHun

3, pi3aHHs, CTIMKMA OO KOPO3ii, BUCOKOPEAKTUBHUI, OKUCNEHHS, BIACTUBICTb
BATPUMYBATU Bary, ipXaBuW, Heipxasitoya / neroBaHa CTanb, LWWPOKUN
AianasoH rycTvHW, cnnas Migi, nigBuvulyBaTuU TBEPAIiCTb, YaBYH, KOJIbOPOBI
cnnasu, TOYKa MMaBMneHHd, crnas 3arnisa, MICTUTM 3ani3o, Jierka Bara,

HeBenuKa KifnbKiCTb.

5. A. Classify the following metals, metalloids, and metals
substitutes and discuss their properties with the group.

a) stainless steel, alloys, high alloys, nickel, aluminium, arsenic, boron,
tellurium, polonium, copper, brass, bronze, lead, titanium, zirconium,
tantalum, glassed steelplastics, germanium, siliconpolyethilene, unplasticized
polyvinyl chloride, acrylonitric butadiene styrene, polymers, chlorinated
polyether, acetats, cellulose acetate bytirate, polyester resins, epoxies.

B. Guess the names of metals and aloys.

inro, dogl, teesl, ianumlimu, rpecop, vseilr, mucihrmo, rbssa, Idea,

rbozne, ckenli.

6. Fill in the blancs.

luster, weldable, decreases, ductility, pure, densities, resistant, form,
compounds, brittle, properties, conducts, alloying, drawing, cutting.

Metals are any substance that _ electricity and heat well, is shiny
(exhibits what is called metallic ), is opaque, can be made very strong
by proper __ and other techniques, and can be readily formed by rolling,

and . Metalloid is a material having of both metals and

nonmetals. Most metalloids have the physical appearance and luster of
metals, yet are and are poor conductors of heat and electricity at room
temperatures (as are most nonmetallic materials). Thousands of are

metalloids. Metals do not have to be _ elements. Alloys are



combinations. For example, copper and zinc, __ brass. Alloying usually
_____ electrical conductivity. Metals have a widerange of . Metals can
be highly reactive They can also be highly _ to oxidation (gold) or to
attack by strong acids (gold, tantalum, stainless steel). Carbon steel has
excellent | permitting many cold-forming operations. Steel is also the

most of all commercial metals.

7. a) Match the notions and their definitions.

resistance, strength, conductivity, magnetism, valency, metal.

strength of joining, he ability to resist chemicals, the ability to
withstand heavy weight without bending, breaking, property to pass the
electric current, property to attract other metals, any shiny substance that
conducts electricity and heat well and can be readily formed by rolling,
drawing, and cutting.

b) Define the notions.

alloy, ferrous, non-ferrous, ductility, malleability, toughness, melting

point, corrosion, cast iron, pearlitic steel.

8. A. Group the synonyms.

metal, quantity, load, plastic, crack, strength, form, steel, differ,
substitute, fracture, apply, construct, type, separate, flow.

B. Group the antonyms.

ferrous, conductor, heat, weakness, repair, insulator, shapely, important,

breakable, used, strength, result.

9. Define the words with the same root and use them in situations.

react — reaction — reacting — reactor — reactive — reactivity, weld —
welder — welding — weldability, oxide — oxidize — oxidozing — oxidation —
oxygen, boil — boiler — boiling — boiled, resist — resistance — resistor,
malleable — malleability, ductile — ductility, operate — operation —

operator, solution — solubility — solution — disslolve — solvent.



10. Read and explain the chemical formulas.

+ plus / and / together with added to / combined with, = give / form
/ are equal to, — forms and is formed from, < give / pass over to / lead to.

1) CO; + Hy0O = H,COs3

[si: ou tu: plAs eitf tu: ou giv eit] tu: si: ou Ori]

2) 2Ca+ 0O, =2Ca0

[tu: 'mohkju:lz av si: ei plAs ou tu: giv tu: 'molikju:lz av si: ei ou]

3) C+2H, > CH,

[si: PIAS tu: 'molikju:lz av eit[ tu: qiv si: eit/ fo:]

H H H
| |
H—-C—H H—-C—C—H
| b
H H H
[si: ert] fo:] [si: tu: ert| stks]

11. A. Use the Gerund - V-ing nominal form in sentences to
describe: 1) metals manufacturing and processing.
melting, casting, conducting, forming, shaping, alloying, rolling,
drawing, cutting.
2) metals finishing.
by means of / by way of / by method of chemical surface finishing,
metallic coating, spraying, hot-dipcoating, plating (nokputa metanom) gas
plating, vapour deposited coating, composite low-friction coating, chemical
displacemrnt (3amiweHHsa) coating, electroplating, conversion coating.
B. Replace the infinitives or noun-groups with the gerunds.
Model. The experiment needs to be repeated.The experiment needs
repeating.
1. There are different ways to solve this problem. 2. It is worth while to
remember this rule. 3. Excuse me to have arrived late. 4. We insisted to be
informed about it. 4. Iron needs treatment. 5. It is no use / good / sense to

test this alloy. 6. The corrosion resistance of steel depends upon the formation



of an oxide surface film.

12. Translate the following text into English.

)XapomiuyHi ctani Ta cnnaBu

Cepen cy4yaCcHuMX KapoMiuHMX MaTtepianiB OCHOBHe Micue
3aMmaroTb cTani — maTepianu BigHOCHO AeweBi, 3 [O06pumun
TEXHOSMOrNYHMMM BractmeocTaMn. 3a MacwTtabamy 3acTocyBaHHA 1M
HaneXXmnTb NpoBigHe Micue B ymoBax poboTu 3a temnepatyp 450...750 °C.
3a TemnepaTtyp Hmwxk4e 450 °C MOXIMBO i OOUINTbHO BUKOPUCTOBYBATU
BYrreueBi KOHCTPYKLUiNHI cTani.

Mo>KnmMBOCTI NiABULLEHHSA XapOMILHOCTI 3ari3a neryBaHHAM
oBMeXXeHi Marior PO3YMHHICTIO B HbOMY FEeryrounx enemMeHTiB. Tomy
cTtani nepniTHOro i MapTEHCUTHOro KrnaciB MakTb HEBUCOKY
»KapoMiUHIiCTb i npuaaTHi ana poboTtn 3a tTemnepatypu 450... 600 “C.

OCHOBHMMU KOMIMOHEHTaMWU B cTanax riepsimHyHo20 Kriacy €
kapbigoyTBoptoBanbHi eniemeHTn: Cr, Mo, Nb, Al, V, BMIicT akux, 3a
BUHSATKOM XpOMY, CTaHOBUTb 6mnm3bko 1 %. OCHOBOK Takux crtanen €
MasrioneroBaHUm TBepAnnN Po3dnH — PepUT 3 BKITKOYEHHSAMU 3MiLHIOBaNbHUX
da3 — kapbigis: Fe;C, Mo,C, VC Towo. HanedekTuBHilwmMM cepen HUX €
kapb6ig Banagito VC.

MepniTHi cTtani nnactuyHi, Oobpe 06pPOGNAITLECA  pPi3AHHAM i
3BaplOOTbCA, B Aiana3oHi poboynx TemnepaTtyp Bia3HavyarTbCA BUCOKOLO
cTabinbHiCcTIO CTpPyKTypu. BoHM HanexaTb A0 4ucrna Kpawmx maTepianis,
30atHUX OO0 poboTM B ymMOBax TpMBAsrioro HaBaHTaXEHHS 3a BKa3aHUX
TemnepaTtyp. BukopuctoBytoTbCs Ha MoTyXHUX TEC Onsa BUroTOBIIEHHSA
ANCTOBUX | TpyByacTMX KOHCTPYKUiK, Big3HaA4YalTbCs NigBULLEHOLO
>kapoMiuHicTio B iHTepBani 400...550 °C.

MapmeHcumHi cmarnii Bigpi3HAKTLCS Big NepriTHMX BinbLumnm

BMIiCTOM XpoMmy (5 - 8 %) i ToMy BiNnbLUOO XapOoCTiNKICTIO B aTMocdepi



BOOAHOI Napu, nNpoayKTiB 3ropsiHHA TOLLO.
[na 3abe3neyeHHsA BUCOKUX i cTabinbHUX BNacTUBOCTEN Yy NpPoLECi
ekcnnyaTtauii ui ctani gogaTtkoBo nerytoTs Mo, Al, V.

MapTeHCUTHI cTani 3aCTOCOBYHOTb OS5 eKchnyaTauil 3a TemnepaTtypu
500...600 °C y TepmoobpobneHomMy cTaHi — nicna raptyBaHHA abo
HOpMarisavii Ta BUCOKOro BiArnycKy.

Ilo TennocTinkMx MOXXHa TaKOX BIiOQHECTU [esiKi cTani ayCTeHITHOro
Knacy, Onsa sKuMx MakcumarnbHa poboda TemnepaTtypa 3a Tpusanol
ekcnnyaTtauil ctaHoBuTb 600 °C. Lli ctani HanexaTtb 00 BUCOKONEeroBaHmx
Tuny 18/9, Big3Ha4atoTbCA 3HAYHMM BMICTOM XPOMY i
HiKernto 3 JgopatkoBuM  rieryBaHHAM. [lpy manomy BMICTI Byrreuro i
FOMOIrEeHHIN CTPYKTYpPi BOHM MaTb BUCOKI MMacTU4HI BrnacTuUBOCTI, TOMY
3aCTOCOBYIOTbCA OS] BUIOTOBSIEHHA OeTarnenm TUCKOM  (KyBaHHSIM,
WTaMnyBaHHSM), a TaKoX [AOfs 3BapHUX JIUCTOBUX | TpybyacTtux

KOHCTPYKUIN.

Text 2

1. Read the text below, entitle it, desipher the abbreviations and

speak about D. Mendeleyev and his periodical table.

Valency stands for "strength of joining" (combining capacity) that
divides the elements into classes; the reason for the varying weights of
the same element in different compounds.

Sometimes more than one set of atoms go to make up a molecule,
e. g. methane: hydrogen is valency 1, carbon is valency 4, so the formula

must be CHy; four atoms of H to one of C. And the recipe will be:

Hydrogen Carbon CH4 Methane
(at. wt. 4x1) + (at. wt. 12x1) —
4 parts by weight 12 parts by weight 16 parts by weight

The molecular weight of hydrogen fluoride is 40, yet the atomic



weight of hydrogen is 1 and of fluorine 19, so HF would equal 20. This

means the formula must be written (HF), or H, F, — there are two sets

of atoms in the molecule.

2. Fill in the gaps with the introductory and connective words and

examplify the information.

Today plastics are referred materials of great importance, for no
other group of materials is able to offer a unique combination
properties. By alloying, modifying well as changing the structure

of polymers, chemistsand technologists are able toproduce different kinds of
plastics. Plastics can be mass produced ~ a lower cost compared with
metal parts. _ plastics do not possess the high strength of steel they are
suitable _ many purposes. Plastics can be reinforced __ incorporating
fibrous materials such __ glass fiber, nylon and, at last, pure carbon fibers.
The carbonplastics are known to open up vast new possibilities  the
engineering field. Some plastics are able to withstand much higher
temperature than metals. There exist plastics __ have high mechanical
syrength and are able to withstand the extremes of pressures. It gives them a

great advantage metals.

3. Arrange a scientific conference on the following topics. Use the
gerunds, as well as the introductory and connective words.
1. The composition and properties of metals. 2. Alloys and metalloids.

3. Metals application. 4. Metals substitutes.

Text 3

1. Scan the text for metal-forming operations. Read and

translate the text.

Metal Forming

The formability of metal is based on atomic structure. In each



crystal or grain of the metal are slip planes that allow relative movement.
As slip is induced by outside forces, the metal will yield because of the
sliding action. Forming can be devided into forging, pressing and bending,

drawing, extruding, casting, powder metallurgy,
and spinning.
Shearing. Shearing produces separation in the metal by localized

forces applied in opposite directions that are beyond the tensile strength of
the material. One of the most common shearing operations is done by
stamping dies.

Pressing. Pressing usually refers to the press-working of metals
between dies in a press. The most common method is that of forming metal
between matched dies. The part may first be blanked out and then
formed, or the part may be formed from a larger sheet and then cut to
exact size by the use of trimming dies. Embossing is a process of
deforming metal between matched dies without changing its thickness.
Common examples of this process are decorative brass or copper plates
and medallions.Coining is a pressworking process in which the thickness of
the metal is changed. The most common example of this process is in the
production of coins. The metal must be made to flow into the die to
produce different designs on each side of the metal. High unit forces are
required, three to five times the compressive strength of the metal.

Forging. Forging is the localized plastic working of metal by means of
compressive forces applied by manual or power hammers, presses, or
special forging machines. The process may be done hot or cold; however,
the hot process is implied because cold forging has other names such as
cold heading or upsetting. Forging produces very strong products.

Extrusion. Metal is extruded by placing it in a chamber and forcing it

through a die. This method is used in making long bars of many



Vocabulary

grain

slip planes
shearing
stamping die
blank out

sheet trimming
embossing
coining
compound
thickness
density
turbulent pool

melt

familiar shapes such as tubes, aluminium door and window frames.

3epHO
MMoLLMHA KOB3aHHSA
PO3pPUBaHHS

lwTamMn AN TUCHEHHS
po3kpuBaTu

obpi3ka nucrta cTani

TUCHEHHS

YekaHka

cnonyka, cymiwl, 3'eAHaHHA
TOBLLMHA

rycTuHa

Bi4CTOWMHUK, CBAPOYHUU pe3epByap

nnasnTu(cs)

electron-beam welding enektosBapka

volume

refractory metals

frequency

tensile strength

ob6’em
BOrHECTINKUIN, TyronsaBKnm
yacToTa

KOPAOH MILHOCTI Ha po3puB

2. Translate the following text into English.

OcHoBHi BUAK 06po6Kkn meTaniB TMCKOM

O6pobka meTaniB TUCKOM I'PYHTYETbCS HA BUKOPUCTAHHI OOHIET 3
OCHOBHMX BIIAaCTUBOCTEN MeTaniB — nnacTuyHocTi. BoHa nposaABnsieTbCs B
HEe3BOPOTHIN 3MiHI hopMn Ta po3mipiB Tina nig Aieto 30BHIWHIX cun 6e3
NOPYLUEHHS WMOro LiniCHOCTI, fIka CYNPOBOMKYETLCA 3MIHOK CTPYKTYpU Ta

MEeXaHiYHMX BNacTUBOCTEN MeTany.



[1o ocHoBHUMX BMAiB 06p0o6KM MeTaniB TUCKOM HanexaTb NpoKaTyBaHHS,
NpecyBaHHs, BOMOYiHHSA, KyBaHHA, 06'eMHe i nucToBe
LUTaMNyBaHHSA.

[lpokamyeaHHsM Ha3uBalTb OOTUCKAHHA MeTany o6epToBMMMU
Bankamu (puc. 34, a). 3a NOro 4OMOMOro OTPUMYIOTb BUPOOM 3 OLHAKOBOKO
NO OOBXWHI POPMOIKO MonepeyHoro nepepisy (NpyTkn, AOpiT, PEnKu, NUCTMU,
Tpy6u) abo 3 dopmMoto, WO NePIOgNYHO 3MIHIOETLCA NO AOBXUHI.

[lpecysaHHs1 nondarae y BWTUCKAHHI Harpitoro metany i3 3aMKHEeHOl
MOPOXHUHU Kpidb OTBIip y MaTpuui (puc. 34, 6). dopma Ta po3mipu
nonepeyHoro nepepisy npecosaHmx BUpOGIB BignoBigaTb KoHirypadii Ta
po3Mipam Liboro oTBOpY.

BonoyiHHA — ue npoTAryBaHHS 3aroTOBKW Kpi3b OTBIpP Y BOMOYUIIbHIN
matpudi-sonoui (puc. 34, 8). BONOYiHHAM OTPUMYKOTb TOHKI COPTU LOpPOTY,
kanidbpoBaHi NPYTKWU, TOHKOCTIHHI TPyou.

KysaHHs — npouec aedopMyBaHHS Harpitol 3aroToBkM MK 6Gorkamu
monoTta abo npeca (puc. 34, r). 3miHa dopmum Ta po3MipiB 3aroTOBKM
AOCAraeTbCsl NOCNIAOBHO fieto GOMKIB YW iHCTPYMEHTY Ha pPisHi OiNsHKuY
darotoBkn. Ob6'emHe  wmamrnysaHHs  nongrae B O4HOYaCHOMY

AedopmMyBaHHI BCIi€T 3aroToBKU B crieyiarbHOMY iHCTPYMEHTI — wTamni Ha .

A
TAIIAIIID

a
Puc. 34. Cxemu ocHogHuUX sudie 06pobku Memariie muUucKom
MonoTax, npecax abo ropusoHTanbHO-KyBanbHUX MawunHax (puc. 34,
0). dopma Ta pPO3MIpM BHYTPIWHLOI MOPOXHWUHM LWITaMna BU3HA4YaKOTb

KOHdpirypauito i po3mipy NOKOBOK.



Jlucmose wmamnysaHHs NpuU3HadYeHe ANsi BUTOTOBIIEHHS MMOCKMX Ta
00'EMHMX MNOPOXHUCTUX AeTanen 3 nucta abo CTpivYkM 3a [OMNOMOroro

luTamMniB Ha xonogHowTamnysarnbHUX npecax (puc. 34, €).

3. Discuss with your group the methods of metal forming. Use

gerunds, as well as the introductory and connective words.

4. Consider the mathematical notion and tell what you know on

the topic.

Continuity

A continuous function may be described roughly as one whose graph
contains no sudden jumps, so that if may be drawn without lifting the pencil
from the paper. Thus a function is continuous at x = c if, when x is just
greater than or just less than c, its values are nearly equal to f(c).

Definition: If lim f(x) and lim f(x) both exist and

x—c+0 x—c—0
equal f(c), f(x) is continuous at x = c¢. Otherwise f(x) is discontinuous

atx=c.

5. Write and retell an abstract of some interesting publication
according to the plan.

1) The title, 2) The name of the author, 3) The name of the journal, its
number, year, place of edition, volume, number of pages, figures, tables, 4) A
range of problems covered / considered, 5) Characteristics and
evaluation of the publication (facts layed out, problems raised, grounding,

conclusions, prospects).



METAL PROCESSING EQUIPMENT

UNIT 14

Text 1

1. Read, translate and retell the text.

Machine Tool

Machine tool is any of a wide variety of tools, usually large, rugged, and
power driven, for cutting, shaping, or forming metal. Precision of operation
makes is possible to produce hundreds of identical parts, all so much alike that
they may be freely interchanged or substituted in assembly or repair, without
hand-fitting.

Machine- tools are known to serve four main purposes: 1) they hold the
work or part to be cut; 2) they hold the cutting tool (or tools); 3) they impart to
the cutting tool or work the motion required for cutting or forming the part; 4)
they regulate the cutting speed and the movement between the tool and work.

The most common machine-tools are lathes, which perform cutting
operations mostly, milling machines, drilling machines and grinders.

Lathes. In addition to the engine lathe, there are quite a number of
higher-production lathes, including tracer lathes, Swiss-type automatic screw
machines, turret lathes, and single- and multispindle automatic lathes.
Tracer lathes are similar to the engine lathe, but the tool path may be
guided by a template-template type, tracing the operation is automatic, but
the operator has to position the tracing-tool unit for each cut and return it to
the starting position for the next cut. Swiss-type automatic screw machines
are designed to produce small-diameter parts, such as shafts for clocks or

watches. The cutting tools are arranged in a radial pattern around the



workpiece. A unique feature is that the stock can be fed longitudinally while
it is being cut to generate curved surfaces. Accuracies on small production
parts may be held to 0.0005 inch (0.0013 mm).

A turret lathe is made with two turrets, one at the tailstock end of the
machine and the other mounted on the cross-slide. Each of the tools on either
of the turrets can be indexed (rotated) and locked into position and then
brought up to the stock for the desired cut. On a manual-type turret lathe,
the operator does the indexing, but the tools are fed into the workpiece by
power.

"Single-spindle automatics” are turning machines whose movements
are directed by gears and cams. Automatics can be used for bar or individual
pieces held in a chuck, which are then referred to as "chuckers." These
machines are fast but are economical only for large production runs. One
person can operate two or more machines of this type simultaneously.
Multispindle automatic lathes are built somewhat similar to the single-spindle
automatics but are equipped with four, six, eight, or more spindles. Either
the bar stock or individual pieces may be held in the chucks. After the
necessary cuts are made at each station, all the chucks rotate, or index
around. This continues until all workpieces have been machined. A newer

concept in turning is the numerically controlled lathe with a built-in computer.

Transfer Machines. The highest degree of automation in metalworking
production is made possible by the transfer machine. A transfer machine
is essentially a combination of individual machine tools arranged in the
required sequence, connected by material-handling or transfer devices and
integrated by interlocking controls. On these specially built machines,
hundreds of operations are performed and inspected automatically. On
large parts such as automotive engine blocks, part-turnover and orienting
devices often are used between groups of work stations to present new

surfaces to the horizontal, vertical, or angular machining units.



Vocabulary

shape dopma

cut pizaTtu

rugged MiLHWI, XXOPCTKUN, LLepoXyBaTum
precise TOYHUN

serve a purpose  MaTtu NpPU3HaYeHHs

milling machine dopesepHUn BepcraT
drill cBepanuTn

grind winicpyesatu
hand-fitting py4yHa nigroHka
turret rofloBka BepcrtaTta

longtitudinal feeding noB3goBXHA Nogaya

transverse feeding nonepedyHa nogava

curved He npaMuin

tailstock 3a4Hs onipHa ueHTpytova babka
lock cTuckaTu

trace cnin

tracing-tool unit Kpecrnsaynn npucTpin
workpiece 3aroTtoBKa

lathe TOKapHUW BepcTar
template mMaTtpuusd

spindle Basn, CTPUXeHb, BiCb

turn TOUNTK, 00TOUYBaTU

chuck 3aXKMMHWUIN NaTpoH, onpaska

2. Complete the sentences.

1. Machine tool is 2. ltis used 3. Lathes engine
lathe 4. Tracer lathes 5. Swiss-type automatic screw machines
6. A turret lathe 7. Single-spindle automatics 8.

Multispindle automatic lathes



3. Translate the questions and answer them.

1. Wo gaBnse cobot cyyacHUn MexaHidHum BepctaT? 2. Ona aKkux
nepawin BUKOPUCTOBYETLCHA MexaHivHMn BepcTat? 3. Ak 0bpobnseTbca metan
Ha MeTanopizanbHoMy BepcTaTi? 4. Aki cneuianbHi BepcTatn MOXyTb ByTn y
mMeTanoobpobHoMy uUexy | ki onepauii BOHM BUKOHYKTb? 5. Hka
HanBaXXnuBsilla BNacTUBICTb Cy4aCHUX MeXaHiYHUX BepcTarTiB i yomy? 6. Ake

NPU3HaAYEHHA MOXYTb MaTu MeXaHi4Hi BepcTaTn?

4. Fill in the blancs.
arranged, precision, impart, tracer, substituted, template-template,

stock, repair, driven, stool, transfer, serve, hold, lathes, perform, milling,

cutting.
Machine is any of a wide variety of tools, usually large, rugged, and
power , for , sShaping, or forming metal. of operation makes

is possible to produce hundreds of identical parts, all so much alike that they

may be freely interchanged or in assembly or , without hand-fitting.
Machine- tools are known to four main purposes: 1) they the work or
part to be cut; 2) they hold the cutting tool (or tools); 3) they to the cutting

tool or work the motion required for cutting or forming the part; 4) they regulate
the cutting speed and the movement between the tool and work. The most
common machine-tools are _ , which ____ cutting operations mostly,
machines, drilling machines and grinders. Swiss-type automatic __ lathes
are similar to the engine lathe , but the tool path may be guided bya
type. The cutting tools are ____in a radial pattern around the workpiece.
The _ can be fed longitudinally. A machine is essentially a

combination of individual machine tools arranged in the required sequence.

5. Group the synonyms and use them in situations.
form, operate, act, alike, finish, shape, work, move, machine, perform,
exact, run, cut, lathe, process, position, grind, identical, precise, place,

changed, mill, treat, substituted, location, tool, similar, edge, point.



6. Define the words with the same root and use them in situations.

drill — drilling, cut — cutting — cutter, bore — boring, turn — turner — turning,
grind — grinder — grinding — ground, mill — miller — milling, drive — driver —
driving, assemble — assembled — assembling, move — movable — motion,

design — designer — designing.

7. Make up compound words.
machine, cutting, metal, power, hand, multi-, stage, driven, tool, fitting,

tape, working, cutter, spindle, stage, processing, shaft, tool, operations, lathe.

8. A. Describe the machine tools using Gerund instead of Participle.

Model. milling machine — machine for milling.

drilling tool, controlling device, the screw-cutting lathe, planing process,
reaming operation, tracing action.

B. Describe different tools and metal machining operations. Use
the model.

Model. We can see the tools / treating / processing the metal parts.

turn, bore, grind, shear, press process, machine, cut, drill, ream, mill,
plane, shape, feed, coin, emboss, forge, extrude, weld, trim (obpizaTtn),
solder / braze (nastu), file, broach, hone (o6TouyBaTtu), lap (wnicdysaTw,

nonipyesaTtmu).

9. Change the structure of the sentences.

Model. Metal is formed easily . Metal is said to be formed easily.

1. We know that machine-tools serve four main purposes. 2. Pressing is
the press-work of metals between press dies. 3. The most common machine-
tools are lathes. 4. Forging is localized plactic working of metals. 5. They
design Swiss-type automatic screw machines that produce small-diameter
parts. 6. Now they make transfer machines that performe and inspect

automatically hundreds of operations. 7. Metal is extruded by placing it in a



chamber and forcing it through a die.
10. Translate the following text into English.

Onuc BepcTaTy, WO BUKOPUCTOBYETLCA HAa BUPOOHULTBI.

BaraTtopi3sueBun TokapHun Bepcrtat moa. 1a730

TokapHi 6aratopisueBi BepcTatu nNpu3HaveHHi gns obpobkn ogHoYacHO
yciMa pisuamMmn, €Ki BCTAHOBMNEHHI y nepeaHbOMy Ta 3aAHbOMY CyrnopTax;
BMKOPUCTOBYIOTbCA Y CepinHOMY BMPOOHUUTBI. Ha uux BepcTatax Kpawe
BCbOro 06pobnaTtn 6aratocTyniHYacTi Banu.

BukopuctoBytoun cnedianbHy KonitoBarnbHY MiHiKKY, MOXHa 06pobnaTty i
dacoHHi noBepxHi. Hanbinbwwun giametp gns sepcrata mog. 1A730 300 mm, a
posxnHa 500 wmm. Bepctar Mae [[Ba cynoprta: Ha nepeaHboMy
BCTAHOBIIOETLCA OQHOYACHO BCi pi3ui, SKi NpauloloTb Ha NO3O0BXHIX nogadvax,
a Ha 3agHbOMY — pi3ui, SKi NpaullTb Ha nonepedHux nogadax. 3MmiHa
LUBUOKOCTEN | Nogay Ha BepcTaTi 34IMCHIETLCA Konecamn. HanarogxeHHs Ta
Hanagka 30iINCHI0ETbCA HanagyMkoMm, a poboTa Ha BepcTaTti He noTpebye
BENUKOI kBanidikau,ii.

OcHosHi YacmuHu i ennemeHmu pi3us. Piseub (puc. 35.2) cknagaeTtbes
3 pobo4yoi YacTuHM, abo ronoBku 2, i Tina 6, abo CTPWXKHSA, SKUA NPU3HAYEHNN
ANS 3aKpinneHHa pisusa B pidueTpumadi. [onoBKy pi3us 3aTOYyOTb TakK, WoO
YTBOPUTWN Ha HIN TaKi NMOBEpPXHi: nepegHo 5, AKOK CXoaUTb CTpYXKa; 3agHi 1
Ta 7, obepHeHi A0 3aroToBKu, WO 0bpobnseTbcs.llepeTnH nepeaHbol | 3agHiX
NOBEPXOHb YTBOPKE pi3asibHi KPOMKM pidud. PizanbHy KpOMKY 4, sika BUKOHYE

OCHOBHY pOBOTY pi3aHHA, HA3MBaKOTb 20/108HOK Pi3aribHOK KPOMKOK, a

Fig. 35. OcHoBHI YacmuHU i ernieMeHmu pPi3yusi.



pidanbHy KpoMKy 3 — OornomikHot. CHONy4eHHS TOSIOBHOT i OOMOMIXKHOI
pi3anbHUX KPOMOK YTBOpKE BeplumHy 8 pi3uda. 3agH MOBEpxXHw 7, Lo
NPOXOOUTb Yepes rofioBHY pi3anbHYy KPOMKY, Ha3uBalTb 20/108HOK 3a0HbLOKO
rnosepxHero, a rMoBepxH 71, dka NpoxoauTb 4Yepe3 AOMNOMDKHY  pi3anbHy

KPOMKY —  OOMOMIKHOK 3a0HbOK M08EPXHEIO.

11. Discuss the following topics.
1.The kinds and the purpose of the tools. 3. New concept in mechanical

tools. 4. Spheres of tools application.

12. Consider the mathematical notion and tell what you know on

the topic.
Sequences

Functions whose domain is the set of positive integers play an important
part in analysis. Such functions .are frequently called sequences. The
limitation of the domain may be implicit in the formula which defines the
function, as happens with a function such as (x —1); but f(x) = x* would also
pe called a sequence if the argument were specifically
restricted to positive integral values.

It is customary to use the letter n, rather than x, to represent a general
value of the argument of a sequence. The numbers f(l), f(2) etc. are called
the terms of the sequence. It is also a common practice to denote the n
term of a sequence by the symbol u,, rather than f(n), especially in connetion
with infinite series; this notation will be adopted whenever it is found to be
more convenient.

The graph of a sequence is a set of isolated points.

Definition: If, for any number A it is possible to find a number q
(depending on A) such that, for all integers n>q, f(n)>A, then f(n) tends to
infinity.

The definition of f(n)— — « is similar.



Vocabulary
sequence NOCNIQOBHICTb, pPAa

domain obnactb

Text 2

9. Read, entitle the text and speak about the developments in tools.

James Watt made significant improvements on the steam engine
invented by Thomas Newcomen. This was accomplished by John
Wilkinson on a boring machine he built in 1775 — the first machine tool.
Machine tools that followed in the 19th century were the screw-cutting lathe,
metal planer, and milling machine. Eli Whitney, the American who invented
the cotton gin about 1793, was also a pioneer in the use of precision tools to
mass-produce interchangeable parts.

The chief innovations are numerical control, or NC (control by means
of tape containing numerical information), and computer control. Although
the control methods are changing, the basic machine-tool operations remain
the same; they include turning, milling, drilling, boring, grinding, planing,
shaping, shearing, and pressing. The cutting part of a machine tool is called
the cutting tool. The actual cutting is done by a sharp point or a sharp

edge. A tool with one cutting point is called a single-point tool.

Text 3

1. Read the text and express your attitude to its content.
Metal Processing Operations

Hole Making. The principal methods of making and enlarging holes are
drilling, reaming, and boring.

Drilling. The most common drilling machine is the upright sensitive



drill press. The table is adjustable in height and tilt angle, and a powered
spindle (holding the drill bit) can be fed down into the workpiece by a
hand-operated lever. The manual feed gives the operator a feel for the
cutting action of the drill — hence the term "sensitive." Power feeds are
added to the larger drill presses.

Gang drills essentially are upright drill presses placed side by
side, with a common table. Parts can be easily drilled, reamed, counterbored,
and so forth by being transferred from one spindle to the next without lost
time for tool changing. When the workpieces become too large to be moved
conveniently around on the drill-press table, a radial drill is used. The radial
drill has a horizontal arm that extends out from the main column. The
independently driven drilling head mounted on the arm can be swung in an
arc, raised or lowered, or tilted.

When holes are needed in groups, a multiple-spindle drilling head is
used. In most cases the positions of the drills can be adjusted within the
overall cluster arrangement almost at random. A turret-type drill press is one
of the most effective types for offering a variety of cutting tools. Tool
selection, speeds, and feeds can be numerically controlled.

Boring. Boring is the process of enlarging and truing an existing hole.
Often, when a hole is drilled, it is not exactly centered on the desired location.
For this reason the hole is drilled undersize by %, to %e inch (0.08-0.16
cm); the hole can be bored to the desired diameter and centered. Boring
often is done on a lathe with the work mounted in a chuck and the boring bar
mounted in the tool-post holder on the compound. Jig boring machines,
which resemble vertical mills, are used for precision hole location and
boring.

Reaming. Reamers are used to produce accurate hole size and good
finish. Holes are often drilled 0.015 to 0.03 inch (0.038-0.076 cm) undersize

to allow for reaming.



Turning. Turning is the process of machining round stock on a lathe.
The commonest use of the lathe is for machining workpieces to various
diameters. Other operations include drilling, boring, threading, knurling, and
tapering.

The lathe's quick-change gear box provides an easy way of changing
feeds. Feed is the amount that the tool (mounted on the carriage) advances
per revolution of the workpiece. The feed determines the finish obtained.

Other operations of metal treatment are: grinding, planing nd
broaching.

Electron-beam welding is increasingly favored where the cost of the
equipment can be justified by the production volume. Ulfrasonic welding
and machining has found wide acceptance in nondestructive testing, weld-

ing, and machining.

Vocabulary

hole making BMPOBNEHHS OTBOPIB

boring BypiHHA

upright npsaMnin

gang drill Habip ceepaen

ream po3TOYyBaTWN, PO3CBEPANIOBATU
counterbore LekoBaTu, 06pobneHnn oTeip
tilt Haxun, KyT Haxuny

clamp nepexmnartn, nepeBarntoBaTy
cluster Habip (pi3uiB)

at random HaBMaHHSA

tool-post holder pisLeyTpumyBay

knurl Hacivka

taper HagaHHS PopMU KOHYCY
size po3Mip

adjust NpUKpinoBaTh

finish KiHueBa obpobka



3.Translate the text into English.

OcHOBHi MeToaAM OO6POOGKM pizaHHAM

Obpobka KOHCTPYKUIMHMX MaTepianiB pi3anbHUMW  IHCTPYMEHTaMu
(obpobka pizaHHAM) nonarae y BiAOKPEMIEHHI HMMW 3 3aroTOBKM LUApy
mMaTepiany 3 MeTol BUIOTOBMEHHS AeTani noTpibHol dopmu, BIgMNOBIAHUX
PO3MIpIB i LULOPCTKOCTi MOBEPXOHb.

[1o0 OCHOBHMX MeTodiB O0OpobGKM pi3aHHAM Hanexartb: TOYiHHS,
cBepaniHHA, dpe3epyBaHHSA, CTPYraHHs, NPOTAraHHs, WwilioyBaHHS.

[onoBHMM pyxom i3 weuakicTio V. npu moyiHHi (puc. 36. 1, a) €
obepTaHHa BMpobY 2 HABKOSO CBOET OCi, @ pyxoM nogadi — noctynanbHUM pyx
iHCTpymMeHTa 71 BiOQHOCHO BMpPOOY Ta B34OBX CBOEl ocCi. [lpyn cBepAsniHHI
OTBOPIB Ha BepcTaTax TOKAPHOI rpynn T[OSIOBHUM PYXoM € obepTaHHs
3aroToBKM 2, a pyx nogadi 3aincHoe ceepaso.

Mpn ppesepysaHHi (puc. 36. 1, 8) ronoBHUM pPyXOM € O0OepTaHHSA
IHCTPyMeHTa 7, a pyxoM nogadi — noctynanbHe nepemilleHHs 3arotoBku 2
abo cpesn. 3acTtocoByroUN Pi3HOMAHITHI dpesn | dpe3epHi BepcTaTu, MOXHa
06pobnNATM pi3Hi NoBepxHi Ta ixHi KOMOGiIHaUil: NAOWMHKN, KPWUBI MOBEPXHI,
yCTynu, nasu ToLLO.

[onoBHUM pyxoMm npu cmpyaaHHi (puc. 36. 1, 2) € 3BOpPOTHO-
noctynanbHe nepemiweHHs pisua 7 B nonepevdHo-cTpyranbHUX BepcTatax
abo 3arotoBkM 2 B MO340BXHbO-CTpyranbHMX. Pyxom nogadi € nepiogudHe
nepeMileHHs 3arotoBku abo pisus.

lMpomseaHHs (puc. 36. 1, ) 3iNCHIOTL 3a AOMNOMOroK0 cneuianbHOoro pi-
3anbHOrO iIHCTPYMEHTA-NPOTSXKM 1, WO Mae Ha pobouin YacTuHi pisusa 3ybui,
AKi PIBHOMIPHO MiABULLYIOTLCA B3JO0BX MPOTSXKW. [ONOBHUM PYyXOM € MO3-

AOBXHE NepemMillleHHA IHCTpyMeHTa 2, a pyxy nogadi Hemae.



[onoBHUM pyxom y wiigpysaHHi (puc. 36. 1,e) € obepTaHHA
wnigyeanebHoro kpyra I Pyx nopgadyi 3gebinbworo kombiHoBaHui, TOOTO
CKNnagaeTbCs 3 KiNIbKOX pyxiB. Hanpuknag, npu KpyrrnomMy 30BHILLHbOMY
WwnicpyBaHHi — ue obepTaHHs 3aroTOBKW 2, MO340BXHE MNEepPEeMILLEHHS

3aroToBKW BIAHOCHO LLUNiddyBanbHOro Kpyra i nepioguyHe rnornepeyHe

1]
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Puc. 36. Cxemu ocHogHUX Memodie 06pOobKuU pi3aHHSM

nepeMilleHHs WwnidpyBanbHOro Kpyra BiiHOCHO 3aroTOBKU.
Mpn ceepldrniHHi OTBOPIB Ha cBepAnuribHUX BepcTaTtax (puc. 36. 1, 6)

FONOBHUM PYXOM € 0bepTaHHs iHCTpyMeHTa 1, a pyxoM nogadi — nepemilleHHs

IHCTpYMEHTa.

4. Discuss the metalworking shop.

1) Equipment, 2) Metal proceccing operations, 3) Advantages and
disadvantages of machine tools.

ELECTRICITY

UNIT 15

1. Learn the notions and their definitions.
Electrical and Electronic Engineering The branch of engineering that

deals with the effects and processes resulting from the behavior of tiny
particles of matter called electrons.



Electric current a flow of free electrons through a conductor.
Conductance the property of a substance to carry out electricity.
Resistance the property of an electric circuit to convert power from

electrical form to heat.

Electromotive force the work per unit charge done by the charges in
moving from one point to the other.

Volt a unit of measuring electromotive force and electric potential.

Polarity concept of negative and positive.

Voltage difference between two points.

Transformer the device by which A. C. voltage is changed.
Battery a device by which chemical energy is transformed into electrical
energy.

Generator a device by which mechanical energy is transformed into

electrical energy.
Force of the electric current the work per unit charge done by the

battery.

Text 1

2. Read, translate and retell the text.

Electric Current

Electricity is a flow of an electric current now accepted as a slow drift of
so-called “free electrons” through a conductor. When free electrons from one
atom displace free electrons in a second atom, which in turn displace free
electrons in another atom a continuous motion along a conductor takes place.
This electron drift is known as current flow. When an electromotive force or
voltage is impressed across a conductor, a field of force inside the conductor

is created and electrons flow. This field gives direction to the random



movement of the free electrons and causes their coordinated slow drift from

one atom to another.

There are two general methods by which a continuous supply of electrical

charge is obtained; one being by means of a battery, and the



other being by means of an electric generator.

The battery is known to be a device by which chemical energy is
transformed into electrical energy and the generator as a device by which
mechanical energy is transformed into electrical energy.

The electric circuit is a continuous path through which current flows, if
an electromotive force (a battery), conductors (wires), and resistances
(electric lamps of motors) are combined in a such a way as to have current
flow an electric circuit has been made. Thus the curcuit is closed. One wire
is for the current to flow to the electrical device from the power supply.The
other wire is to allow the current to return to the source of energy.
Sometimes a circuit is made completely by grounding it. When a circuit is
broken so that a current is no longer able to pass, the circuit is said to be an
open circuit. Electric devices in the circuit may be connected in series or in
parallel.

A difference of potential determines the direction of electron flow.
Electrons flow from the point which has an excess of electrons to a point that
has a deficiency of electrons: that is electrons flow from negative (-) to
positive (+). This concept of negative and positive is called polarity.

Regardlessof whether the current is DC, AC or pulsating DC, the
direction of electron movement in a conductor is from negative terminal to
positive. WIthin a source of electromotive force such as a battery the
electrons move from positive to negative. The device by which A. C. voltage

is changed is called a transformer.

Vocabulary

electronic device enNeKTPOHHUI npunag
flow, current CTpyM

conductor NPOBIAHUK

fields of force curose rnorne

randow movement  XaoTU4YHUN pyX
drift NSIMHYTK
terminal Knema

voltage Hanpyra



electromotive force  enekTpopyLinHa cuna

displace BUTICHATK, 3aMiLLaTu

excess HaaMip, HAaOSINLWOK

deficiency HecTauya

source Kepero (CTpymy)

broken circuit posipBaHe Kormo

path LLUNAX

power supply mpKepeno eHeprii
Text 2

1. Read, entitle the text and show your attitude to its content.

In 1827 George Simon Ohm discovered that the amount of current
which flows in a circuit increases if the potential applied is increased,
and decreases if the resistance of the circuit is increased. His findings
are known as Ohm’s law which states that the current in a circuit is directly
proportional to the applied potential and inversely proportional to the

resistance. The proportionality constant is the electrical resistance.

Resistance = potential difference

current
Symbolically, Ohm’s law is often written

R= ?,or1 ohm = _velt

lampere .

Using Ohm’s law is of great importance because of its being generally
applied to so many electrical phenomena. One of its simplest applications is
using a dry cell directly connected by wires to a small light bulb. The battery
maintains a potential difference of 1.5 volts across the lamp. The electron
current flowing through the circuit being 0.5 ampere, the resistance of the
circuit is

R = 1,5volts = 3 ohms.

0,5amp.

Although electromotive force and potential difference are both



measured in volts there is a real distinction between them. Electromotive
force is defined as the work per unit charge done by the battery or generator
on the charges in moving them around the cirquit. Potential difference
between two points is defined as the work per unit charge done by the
charges in moving from one point to the other.

If any two of the three quantities: resistance, current and potential
difference are known for a curcuit, the third can always be determined by
substituting in Ohm’s law. In other words, any one of the three factors may

be the unknown, and Ohm’s law may be written in any one of three ways:

1=V R=
R

~ =

Resistance is the property of an electric circuit to convert power from
electrical form to heat. The resistance of a circuit element, expressed in
ohms, can be computed from the following formula, which gives the power
P, in watts, converted into heat by a resistance of R ohms, when a current of

effective value / amperes flows through the die element:

P =RF, or R = P/P.

This conversion is the basis of all resistance-type electric heating
devices, including electric water heaters, electric resistance furnaces or
space heaters, electric ranges, and electric hair dryers. A component
connected into an electric circuit to provide resistance, with no reactance, is
called a resistor.

Notes. D.C. current — direct current noctiiHuin CTpym.

A. C. current — alternative current 3miHHUIM CTpyM.
P — power of electric current, measured in watts.

R - resistance to electric current, measured in ohms.

Vocabulary
directly npsAMo

inversely obepHeHOo



unit oanHUUS

charge 3apsg

convert nepeTBoploBaTH
determine BU3Ha4aTu
substitute 3amiHoBaTn
maintain nigTrpumyBsaTu
resistance OMipHICTb
measure Mipa, MipaTn
heat Tenno, Harpisatu
furnace nueapHa niy
electric range niHia enekroponepenavi
hair dryer deH

2. Translate the questions and answer them.
1. Wo Take enektpuka? 2. Ak oTpUMYyOTb CTPYM enekTpukn? 3. Ak
CTBOPKETLCA enekTpuyHmin naHutr? 4. Wo Bigobpaxye 3akoH Oma?

5. [le 3actocoByeTbCcA 3akOH Oma?

3. Find in the text the equivalents of the Ukrainian words and word
combinations.

eneKTPUYHUIA CTPYM, MOBISTbHUA MNOTIK Yepes3 MNPOBIOHUK, YTBOPIHOETHLCS
cunose norse, nig HopmMasnbHUM NOBHUM HaBaHTaXXEHHAM, MOCTINHUIA LUNSAX,
eNeKTPUYHUM  NaHUr, BU3HA4aTW HanpsMoK, HaOJSIUWOK erIeKTPOHIB,
KINbKICTb  TOKY 36inbllyeTbCs, NpuUKNageHun noteHuman, 3akoH Owma
CTBEPOXYE, NPSIMO NPOMOpLiNHA, 3BEPHEHO NPONopLifHa, BigobpaxaeTbca
B OMax, eNeKTpUYHi ABuULa, enekTpUYHUA npunag, noctadaHHa eHepril,
[Kepeno eHepril, eriekKTpudHa namnoyka, nepeTBopoBaTU EHeprito,

Harpisay noBiTPs, Ha3NBIaETbCA PE3UCTOPOM.

4. Fill in the gaps.
flows, displace, return, supply, created, causes, decreases, current,

combined, applied, grounding, determines, conductor, pass, impressed.



Electricity is a flow of an electric _ now accepted as a slow drift of
so-called “free electrons” through a . When free electrons from one
atom _ free electrons in a second atom, which in turn displace free
electrons in another atom a continuous motion along a conductor takes
place. When an electromotive force or voltage is _ across a
conductor, a field of force inside the conductoris __ and electrons flow.
This field gives direction to the random movement of the free electrons and

their coordinated slow drift from one atom to another. The electric
circuit is a continuous path through which current | if an electromotive
force (a battery), conductors (wires), and resistances electric lamps of
motors) are ___ (in a such a way as to have current flow an electric circuit
has been made. One wire is for the current to flow to the electrical device
from the power __ The other wire is to allow the current to _ to the
source of energy. Sometimes a circuit is made completely by _it. When
a circuit is broken so that a current is no longer able to_____, the circuit
is said to be an open circuit. A difference of potential __ the direction of
electron flow. In 1827 George Simon Ohm discovered that the amount of
current which flows in a circuit increases if the potential _ is

increased, and if the resistance of the circuit Is increased.

5. Use the model to match the notions and their definitions.
Model. electricity is known to be / is defined as / is referred to as /
stands for / is called the flow / current of free electrons.

1) electric current, conductance, resistance, electromotive force, volt,
potential difference, voltage, transformer.

2) difference between two points defined as the work per unit charge
done by the charges in moving from one point to the other; a unit of
measuring electromotive force and electric potential; force of the electric
current; the property of a substance to carry out electricity; the device by
which A. C. voltage is changed; a flow of free electrons through a
conductor; the property of an electric circuit to convert power from electrical

form to heat; the work per unit charge done by the battery.



6. Match the derivatives and use them in definitions.

1) electric — electrician — electricity — electron, generate -
generator — generate, conduct — conductor — conductance — conductivity,
resist — resistor — resistance — resistivity — resistant, to measure —
measure — measurement — measurable.

2) enekTpuka — €erieKTpOH —  erNeKTPUYHUM — eneKkTpuK, Hanpyra,
NPOBIOAHUK — MPOBIOHICTL — MPOBOAMTU, ONip — ONUPaTUCH — OMIPHICTb —
ONIPHUMA — MUTOMUN OMip — KOTYyWKa (enemeHT onopy), BUMIp —

BMMIpIOBaHN — BUMIiptOBaTU — Mipa.

7. Group the synonyms and use them in discussion on the
topic.

power, details, voltage, alter, elements, measure, continious, carry,
job, tention, engagement, force, convert, work, check, transform,
essential, occupation, basic, conduct, principal, parts, constant, energy,

components, vary, change.

8. Desipher and translate the abbreviations.

D.C., A.C., e.m.f., h.p., Ib, s.w,, r.p.s., yd, sc., p.s.i.

9. Use the models to transform the sentences into the
Subjunctive Mood.

Model 1. The Common Aspect. | suggest, demand, require order,
suppose, insist, that we should gather after classes.

Model 2. The Common Aspect. Should you meet him tomorrow, tell
him to come.

Model 3. The Perfect Aspect. It is impossible that you should have
thought so before we met.

Model 4. The Continious Aspect. He should be speaking tomorrow.

Model 5. The Perfect Continious Aspect. He should have been

speaking yesterday.



1. To work with electricity you must take care not to touch a bare wire.
2. It is necessary to measure voltage. 3. They suggest the students to make
the electric cirquit. 4. We are adviced to cut off electricity not to have electric
shock. 5. All people are ordered to economize elecrticity. 6. It is required to
pay for electricity in time. 7. They were warned not to touch the cables in
order not to be killed 8. If you happen to repair you elecric iron, mind the
insulation. 9. When the main source of energy is going to be the sun we will
be able to breathe with fresh air. 10. If he, by chance, worked at the power

plant, he would know its scheme well.

10. Use the infinitives, participles or gerunds.

All matter is known (consists) of atoms which contain electrons,
protons and neutrons.  The atoms are tied together, (form) a chemical
compound, the number of electrons in the outer shell of the atom of an
element (determine) the chemical properties (valence) of the element.

Now we know a current through a conductor (be) actually a
movement of electrons, (make) an electric-current flow continuously
along a wire.

There are at least four principai methods for (generate) electric
currents: chemical reaction, thermal or heat action, light action, magnetic
action. (Produce) a current by chemical reaction, an alkali or an acid is made
(react) with a metal. The device (use) is called a voltaic or an electric cell, a
group of two or more cells (connect) together (form) a battery.

(Produce) current by thermal action is the next method (consider).
Heat is certain (produce) current when (apply) to two unlike metals (solder)
together in two points. (Fall) on a special kind of cell, a light beam can
generate an electric current. The appliance (use) in that phenomenon
(produce) electricity is called a photoelectric cell. Photoelectric cells appear
(use) in a great number of common devices.

(Generate) a current by magnetic action, a wire is made (pass)
through a magnetic field, the latter (be) set up either by a permanent magnet

or an electromagnet. The wire (cut) through the magnetic field of an



electromagnet, the apparatus is said, (be) a dynamo electric machine or a

dynamo, for short.

11. Translate the following text into English.
BioKpnUTTA enekTpuku

Enektpuka — sBue npupoan, nos'si3aHe 3 ICHYBaAHHAM, PYyXOM i
B3aeMOAIe0 eslekmpuyHUx 3apsidie. dpaHuysbki ¢isnkm W.-O. Oiode |
B.®paHkniH BCTAHOBUIMMW iICHYBaHHA €NeKTPUYHMUX 3apsadiB 4BOX BUAIB —
NO3UTUBHMX | HeraTuBHMX. byno goBeaeHo, WO MiXK PiSBHOMMEHHUMMU
3apagamMu OiloTb CUNU NPUTATraHHA, a MK  OQHOMMEHHMMU — BiALITOB-
XyBaHHS. . Kasendiw i WW.O. KysioH BCTaHOBUNM 3aKOH B3aemofil
enekTpuyHmnx 3apsagis.  A. Bosibma  cTBOpWB XiMiYHI  oKepena
enektpuyHoro ctpymy. B 1802 B. B. [lempoe BigKpuB enekTpudHy ayry i
BKa3aB Ha MOXIMBICTb 3aCTOCOBYBaTK Il ONg nNnaBfeHHA meTanis Ta
OCBITJIEHHS. Epcmed, Amnep BigKpunu 3aKoH B3aemofil Mi>K
NOCTINHUMU eneKkTp. cTpymamu M. @apaldel BIOKPUB 3aKOH
esieKmpomazHimHoi IHOYKUT. 3aranbHe npaBusi0  BU3HAYEHHA
HanpsMy IHOYKOBAHUX eNnekTpuyHmx cTpymiB BcTaHoBuB E. X. JleHu.
MakcBenn BWCYHYB TrinoTesy npo e€auHe eslekmpomMazHimHe riore,
chopmynioBaB pPIiBHAHHA, SIKi € OCHOBOKW enektpoauHamikn. P. [epy
eKCnepuMeHTanbHO  [0BiB  ICHYBaHHA  €NeKTPOMarHiTHUX  XBUJb.
HdocnigpxkeHHsa [x.[x. TomcoHa noO BU3HAYEHHK BiAHOWEHHS 3apsgy
KaToOOHMX MNPOMEHIB [0 IXHbOI Macu 3aBeplunnca BIOKPUTTAM HOCIS
eneMeHTapHoro Big'eMHOro 3apagy — eniekmpoHa. E. Pesepgopd
3anponoHyBaB MNfiaHeTapHy Moadenb atoma. B ocHoBy cydacHol Teopil
efeKTpOMarHiTHMX aBul, i 6ygoBn pevyoBUHU NOKNAAEHO YSBMEHHS Npo
eneMeHTapHi efieKTPUYHI 3apsan i B3aeMOLil0 MiXK HUMU, a TaKoX 3aKoHU
KeaHmMoeBoi mMexaHiku. BYeHHsI Npo enekTpuky Mae Beruke MnpakTuyHe
3HavyeHHd. EnekTpunyHa eHepria nerko TpaHCOPMYETLCHA B iHWI hopmu

(TennoBy, MexaHi4Hy, XiMi4HY, CBITNOBY Ta iH.), JIErKO NepesaeTbLCcs Ha



Benuki Bigaani, WO Crpusie LWMPOKOMY 3aCTOCYBaHHKO 1I B HapogHOMY

rocnogapcTBi.

12. Make up dialogues on the following topics.
1. The atomic structure of matter. 2. The phenomenon of electric

current. 3. The laws of electricity.

13. Match the words.

1) sets, variety, mapping, bound, limit, real numbers, probability,
integration, sequence, function, continuity, equation, differencial,
maxima and minima, fraction.

2) MHOXWHHICTb, NOCNIOBHICTb YMCer, HenepepBHICTb, PYHKLiS,
BipOrigHiCTb, rpaHuus (2), andepeHuian, gincHi Ynucna, iHTerpyBaHHs,

PIBHAHHA, MaKCUMYT Ta MiHIMyM, BifgobpaxkeHHs1, Apib, pisHOMaHITTS.
14. Consider, comment on and examplify the notion.

Ordinary Differential Equations

1. An ordinary differential equation is an equation involving one or
more derivatives of the dependent variable y with respect to a single
independent variable x.

The order of the equation is that of the highest derivative
contained in it, so that the general differential equation of order n can
be written in the form

F {y(n), y "y x=0
the symbols yr . denoting d‘y /dx" . The degree of the equation is defined
mathematically to be that of its highest order derivative, when the
equation has been made rational as far as the derivatives are

concerned. The equation

for example, is of order 2 and degree 2, since the equation must be



squared to rationalize the contributions from the derivatives.

Text 3

1. Find in the text the descriptions of motors. Translate the text.

Electric Motors

Electric motor is a machine that converts electrical energy to
mechanical energy. When a motor is connected to a source of electrical
energy it develops a twisting effort called torque which tends to rotate the
shaft of the motor. When the motor shaft is directly connected or geared,
belted to a machine, that machine is driven by the motor to produce
useful work.

Motors are used to drive the domestic electric appliances, in  the
modern industry for driving lathed milling machines, printing presses,
conveyors, and grinders. Also rail and vehicular transportation systems,
water-supply systems, and pump plants are dependent on electric motors.
Direct-current motors still play a significant role. They are used in many
applications where a wide range of motor speeds is required — for instance, to
drive elevators, machine tools, cranes, and conveyors. A direct-current
motor consists of the same essential parts as a direct-current generator,
namely, field magnet, armature with its commutator, and brush gear. The
armature and commutator are constructed on exactly the same principles as
the armature and commutator of a dynamo, and any difference in external
appearances of dynamos and motors is due to a maodification in the
arrangement of the field magnets and frame, designed to give the motor
the maximum amount of protection.

Alternating-Current Motors are much more commonly used than dc
motors because practically all electric supply systems now in use are ac
systems. There are three general classes of alternating-current motors —

polyphase induction, polyphase synchronous, and single-phase motors.



Three-phase motors are by far the most common kind of polyphase
motors simply because 3-phase power systems are much more common
than other polyphase systems. Three-phase motors are widely used for
industrial service because 3-phase power can be generated and distributed
more economically in large quantities thai, single-phase power. Also, a 3-
phase power supply provides the simplest means for producing a rotating
magnetic field which is needed in an induction or a synchronous motor for
starting or running.

Because most homes and rural areas are provided only with single-
phase power, such equipment as household appliances necessarily is
driven by single-phase motor. Various designs are used Other kinds of
polyphase motors, such as 2-phase motors, are not considered here.

Three-Phase Motor Principles—Rotating Magnetic Field. The
operation of 3-phase induction motors depends on a rotating magnetic fieid
in the air gap between the stator (stationary part) and the rotor. The
comutator of the 3-phase motor has three individual and identical windings

arranged symmetrically around its periphery.

3. Match the words and expressions, use them to retell the text.

1) singlephase, polyphase, core, household appliances, convert, coil,
torque, brush gear, metre, twisting effort, winding, connect in parallel, in
sequence, terminal, field magnet, source, commutator, arrange, reverse.

2) nepeTBOpOBaATU, NPUEQHYBATU, KNeMa, AXEPErio, KpyTHE 3yCunns,
obepTanbHUA MOMEHT, 3BOPOTHIN, OOMOTKa, MarHiT 30ymKEeHHs, LWiTKa,
KOTYLLUKA, KOJSIEKTOP, CepAeydHuK, SKip, Knema, 3'e€gHyBaTuU NOCNIgOBHO,

3’egHyBaTV NapanenbHo, ApMO.

4. Fill in the blancs.
brush gear, force, field magnet, converts, source, dependent,
connected, driven, develops, current, rotate.

The electric generated by electro-motive is produced in



the conductors. A direct-current motor consists of the same essential parts
as a direct-current generator, namely, |, armature with its commutator,

and . Electric motor is a machine that _ electrical energy to
mechanical energy. When a motoris connected to a __ of electrical

energy it a twisting effort called torque which tends to __ the shaft
of the motor. When the motor shaft is directly ~ or geared, belted to a
machine, that machine is __ by the motor to produce useful work. The
core is made of iron with high onme . All modern machines are ____on

electric motors.

5. Translate the following text into English.

EnektpoaBuryH — enekTpuyHa MalwuHa, Wo nepeTBopoE
enekTpu4YHy eHeprito Ha MexaHidyHy. CknagaeTbCsi B OCHOBHOMY 3
obepTOBOI 4YacTMHU (pomopa) W HEpPyxoMOi 4YacTUHU (cmamopa).
Po3pi3HaTb errekmpodsuayHU rnocmitiHo2o cmpymy, 3MiHHO20 cmpymy
eflekmpodsu2yHU W enekTpoL4BUINYHU YHiBepcarnbHi. YHiBepcanbHUMMU
Ha3nBalTbCA KOJNEKTOPHI enNeKTpoLBUTYHU 3 NOCniAOBHUM
36yQ)KEHHAM, WO AitloTb NPU XKMUBMNEHHI NOCTIMHUM abo 3MiHHUM CTPYMOM
NPOMUCAOBOI YacToTuU. B Takmx enekTpogBuUryHax MOXHa perynoBaTu
yacTtoTy obepTaHHsa poTopa. [oTyXHiCcTb enekTpoaBuryHa — Big
YacCTuH Bata  (MIKpOENeKTpoaBUryHM) 0O  OEeCHATKIB MeraBsar.
EnekrpogBuryH —  cknagoBa 4acTuHa esiekmporipugoda OesKux
3acobiB penkoBoro (Hanpuknapg, enekmpoeo3a) i 6e3penkoBoro
(ennekmpokapa, enekmpomobiri) TpaHCnopTy, MiANOMHO-TPAHCMOPTHUX

MaLllMH, MeXaHi3aMiB Ha cyaHax, niTakax Towo.

6. Make up dialogues on the following topics using the
introductory and connective words.
1. Application of electricity at home and in production. 3. Electric

machines. 3. Modern electric motors.



TECHNICAL DOCUMENTS. PATENT

UNIT 16

Text 1

1. Read and translate the text, paying attention to the specific

patent expressions. Describe the drawings.
Patent Specification
Improvements in or Relating to Pipe Joints or Pipe Couplings

The pipe joint or coupling forming the subject of the present invention,
although applicable for use with pipes of any material, is particularly
concerned with pipes or tubes of semi-flexible character and composed of
comparatively hard thermoplastic synthetic resin composition, natural or
synthetic rubber or similar material. The pipe joint or coupling is also
suitable for use with metal pipes.

A pipe joint or coupling in accordance with the invention comprises a
body bored to receive the extremity of the pipe and to form an internal
shoulder or sitting against which the pipe can abut, a sleeve nut surrounding
the pipe and in threaded engagement with the body, a longitudinally split
pressure ring having an externally arranged tapered extremity for
engagement by a correspondingly tapered surface on the interior of the nut
so as to contract the pressure ring into gripping engagement with the pipe
and an annular sealing ring in abutting engagement with the pressure ring
and formed with a fine taper for engagement with a tapered surface in the
interior of the body for the purpose of maintaining a good seal consequent
upon tightening of the nut on the threaded part of the body. If composed of
suitable material the sealing ring will be contracted into good sealing
engagement with the pipe.

Referring to the drawings:



Figure 1 is a side elevation of a pipe joint or coupling in accordance
with the present invention; and

Figure 2 is a longitudinal section of the same drawn to an enlarged
scale.

The pipe joint or coupling illustrated includes a body 1 which may be
externally screw threaded as at 2 for attachment to a container or the like,
the body being formed with a cylindrical boring 3 and with a boring
extension involving a tapering surface 4 and a shoulder 5. The pipe 6 enters
boring 3 and seats on the part 5, the latter forming a square shoulder
against which the peripheral edge of the pipe abuts.

The body is externally screw threaded at 7 to engage internal screw
threads on a sleeve nut 8 having an inner tapering surface 9.

The tapered boring 4 receives an externally tapered sealing ring 10, the
latter having a slightly finer taper than the boring, the ring fitting closely
around the pipe. The opposite end of the sealing ring has a square face of a
pressure ring 12, the latter being split longitudinally at one or more points 13
around the periphery whereby it will be contractable with a minimum of effort
into good sealing engagement with the pipe.

The pressure ring is formed with a tapered surface 14 corresponding
with the tapering surface 9 on the interior of the sleeve nut, whereby the
pressure ring will be contracted radially into good sealing engagement with
the pipe when the sleeve nut is tightened.

The pressure ring is preferably formed with two or more cylindrical
faces 15 which make surface engagement with the pipe over a small
surface area, whereby the pressure at the places of contact will be
substantially increased.

It will be appreciated that by tightening the sleeve nut 8 pressure ring
12 will not only be contracted radially into good sealing engagement with
the pipe but will also bear hard on the sealing ring 10, thus forcing it down

the tapered boring into good sealing engagement with the tapered face 4,



the sealing ring at the same time being compressed radially into intimate

engagement with the walls of the pipe.
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The rings 10 and 12 are composed of suitable metals to suit the material
of which the pipe is composed, and it is within the scope of the invention to
employ other materials.

The taper of the sealing ring 10 is preferably in the region of 10°, it being
preferred that there shall be a difference of approximately 2 72° between

the tapes of the two tapering surfaces.

Vocabulary
tapering KOHyconoAibHuin
rubber ryma

extremety Kpawn, KiHeub



abut ynmpaTucs

sleeve nut MydpTa, BTYrKa, rinb3a
contract CKOopo4yBaTun, CTUCKaTU
taper ring 3arnopHe Kinbue

tape CTpiyKa

extend noLunpBaTUCh
median line cepeanHHa niHis

rear corner

3aHin (TUNbHUI) KYT

film nniska

lid KpuLiKa

branch pipe naTpyook

bud nigBi3
pipe-bend, elbow  BigBig
irrigating 3poLuyBarbHU
step KPOK

favour CNpUATH
nozzle Hacagka
twisted 3aKpyyeHumn

butterfly valve

ApocesibHUM KranaH

throttling ApocentoBaHHSA
actuator npuBeoa
furnish 3abeanevyBatu

3. Say whether it is true or false and give your grounds.

1.The pipe joint or coupling is applicable for use only with pipes
composed of comparatively hard thermoplastic synthetic resin composition.
2. The pipe joint or coupling is also suitable for use with metal pipes.3. If
composed of any material the sealing ring will be contracted into good
sealing engagement with the pipe. 4. The rings are composed of suitable
metals to suit the material of which the pipe is composed. 5. There shall be a

difference of approximately 2 72 ° between the tapes of the two tapering



surfaces. 6. A pipe joint doesn’t comprise a sleeve nut.7. The pressure ring
is formed with a tapered surface corresponding with the tapering surface on
the interior of the sleeve nut. 8. The pressure ring is preferably formed with

one cylindrical face.

4. Answer the following questions.

1. Is the pipe joint or coupling applicable for use with pipes of any
material? 2. What is suitable for use with metal pipes? 3. What does a pipe
joint or coupling comprise? 4. Under what conditions will the sealing ring be
contracted into good sealing engagement with the pipe? 5. What is the
pressure ring preferably formed with? 6.What metals are the rings
composed of? 7. What is the difference between the tapes of the two

tapering surfaces?

5. Find the word combinations in the text and use them in
retelling the text.

TpyOHe 3’€dHaHHs, AaHHMA BUHaXid, 3aCTOCOBYETbCS 3 (2), npuaaTHe
ans, 3anopHe kinbue (2), B 3a4vennieHHi 3, 3ybuyacTe 3adensieHHs,
KOHycoofdibHa mnOBEPXHsA, KOHycomnodibHu OTBip, HapidHa MNOBEpPXHS,
yTBOPIOBATU  BHYTPIWHIM  NOACOK (¢pnaHeup), TICHO nigirHaHe [o,

NOB3J0BXHbLO PO3pi3aHe, NPecoBe Kifbue, Y BHYTPILLHbOMY 3a4ensieHHi 3.

6. Fill in the blancs.

suitable, abut, longitudinally, forming, engagement, contract,
concerned, annular, seal, applicable, tapered, bored, accordance.

The pipe joint or coupling _ the subject of the present invention,
although _ for use with pipes of any material, is particularly __ with
pipes or tubes of semi-flexible character. The pipe joint or couplingis
for use with metal pipes. A pipe joint or coupling in ___ with the invention
comprises a body __ to receive the extremity of the pipe and to form an

internal shoulder or sitting against which the pipe can , a sleeve nut



surrounding the pipe and in threaded _ with the body, a _ split
pressure ring having an externally arranged tapered extremity for
engagement, so as to ___ the pressure ring into gripping engagement with
the pipe and an ____ sealing ring in abutting engagement with the pressure
ring and formed with a fine taper for engagement witha __ surface in the
interior of the body for the purpose of maintaining a good _ consequent

upon tightening of the nut on the threaded part of the body.

7. Write down brief information from the patent according to its
principal parts and translate it in writing:

The title.

The head (registration data).

The preliminary description (usually the first paragraph).

The complete description.

The formula.

8. Explain in English the difference between these notions.
1. sealing / gripping / abuting engagement, 2.sealing / pressure ring,
3. tapering surface / boring extension, 4. externally screw threaded /

engaged.

9. Fill in the Participle | or Gerund.

1. The pipe joint (be) the subject of the present invention is particularly
concerned with pipes or tubes of semi-flexible character. 2. The body is
externally screw (thread) at 7 to engage internal screw threads on a
sleeve nut (have) an inner (taper) surface. 3. The pressure ring is formed
with a (taper) surface on the interior of the sleeve nut. 4. The problems
(discuss) are connected with the improvements in or (relate) to pipe joints or
pipe couplings. 5. (lllustrate) properly, the information was presented in a
very clear form. 6. (Test) this invention showed good results. 7. (Make) of

aluminium the parts of the mechanism were wery light.



10. A. Transform gerunds, participles and subordinate clauses into
infinitives.

1. Some students love translating texts. 2. Creating new things is a
fascinating occupation.3.  For inventing machines one should know
mechanics. 4. The job that we should do is connected with our speciality.

5. Here is the drawing illustrating the design.

B. Compress the subbordinate clauses by infinitival and
participial complexes.

1. They test the tubes that must be employed In this device 2. We
consider that all the bodies consist of atoms. 3.The current which passes the
electrons move in the wire. 4. We know that ohm is the unit of resistance.

5 After the atom has lost some of its electrons, it has a positive charge.
6.We know that ohm is the unit of resistance. 7. Electronic devices, as we
know, control the system of electrons. 8. The engineer wants that new
devices could be tested in the laboratory. 9. It is said that plastics
technology marks a new era of molecular engineering. 10. It appears that
robots are already used at home. 11. The machine is improved so that it

could pass testing.

11. Use the Conditional Mood to express regret and opinion about
the unfulfilled (unreal) action in the past.
Model 1. If only he / could / might illustrate the design!

Model 2. | would / could / might have given you a piece of advice.

12. Use the English patent stamps in a virtual brief patent
specification of a known machine or a machine part.

relates to / in connection with noB'aA3aHnK 3, BIAHOCUTLCA A0

in accordance with the invention y 3B’S13Ky 3 BUHAX040M

the subject of the present invention 06’ekT nogaHoro BuHaxony

is particularly concerned with 30Kpema MnoB'sA3aHun 3

not exclusively He BUKINIOYHO

in such purposes AN Takoro 3aCToCyBaHHSA



we claim MW 3a9BNAEMO

the said, referred to BULLE3ragaHumn
comprises BKIOYaE

more particularly BinNbLL KOHKPETHO
suppose YABNATU

the former nonepeaHin

the latter OCTaHHiIn

13. Translate the sentences into English:

1. 3rigHO 3 UMM BMHaXOOOM, MeXaHi3M ABOLUBUOKICHOIO MeXaHi4YHOro
NpMBOAY BKMNtOYae Ban 3 pi3bbneHHsM Ta 4YepB’sK (LWHEK), MOHTOBaHUM Ha
HasBaHOMY Bany. 2. 3rigHO 3 KpPeCneHHAMMU, eneKkTpUYHUM MOTOop
HeobXigHW ONns KepyBaHHA KiHUEBUM Banom npmsogy. 3. KoHTpontoouuni
3acib MOxe npumyLlyBaTU MOTOP 3MiHUTM HanpsMok pyxy. 4. Bsaemopgis
BUHTA Ta ravku CNpUYMHSAE MO3OOBXHIN pyX yepsB’sika Bif 3ynuHkU. 5.4k
3asBNeHO, LUeW BUMHaxig nNoB'A3aHMM 3 MEXaHi3MOM  HaCTPOWKMK

pagionpurmava.

14. Make up dialogues on the following topics using the
Conditional Mood, the verbals, the Passive voice as well as the
introductory and connecting words.

1. Kinds of technical documents and the difference between them.

2. The purpose of the patent. 3. The form of the patent. 4. Patent

terminology.

15. Consider, comment on and examplify the notions.

Analyptical and Numerical Solutions

With analytical methods we try to obtain a solution in explicit form
y = f1 (x), (1), or implicit form f, (x, y) = 0 (2), containing the required
number of arbitrary, costants. The functions f; and f, may include only the

elementary functions sin x, e*, etc., or involve higher mathematical



functions such as those of Airy and Bessel. In practical work; however, the
most important usual requirement is that y should be expressible
quantitatively in terms of x, by means of a graph if no great precision is
needed, or otherwise by a table of values of y calculated at various points
in the range of x. In a useful analytical solution, therefore, the

functions obtained in it must be well-known and adequately tabulated.

Even in this case, however, much computation may be needed to
produce numerical results from an analytical solution. For example,

the simple differential equation

has the solution

Text 2

1. Read and translate the patent claim below. Imagine its drawing.
Culinary Knife

3,192,623
Int. Cl. B26b U. S. CI. 30—24

1 Claims

In a knife, a handle, an angular, outwardly reduced blade comprising
two triangular blade segments rectangularly disposed to each other on a
common median line longitudinally affixed to one extremity of said handle
and extending outwardly therefrom on the axis thereof, a pair of short
parallel guide prongs disposed at one side of said blade in a vertical plane
parallel to the vertical plane through the median line of said blade and
intersecting one rear corner of said blade, a pair of elongated parallel prongs

disposed at the opposite side of said blade in a vertical plane parallel to the



vertical plane of said short prongs intersecting the opposite, rear corner of
said blade and lying in the same horizontal planes, respectively, as said
guide prongs whereby when said blade is fully seated in an article to be cut
said guide prongs will penetrate the article in the same relative position as

said elongated prongs, and will serve as a guide thereof on the next cut.

Vocabulary

knife KYXOHHUM HIXK

angular blade KyTOBE 1nes3o

dispose PO3MICTUTU

affix NPUKPINUTN,

prong 3y6, 3arocTpeHun
IHCTPYMEHT

penetrate npoxoauTn 4yepes,
NPOHN3YyBaTK

2. Translate the following text into English using the dictionary.

Mpunap onsa 3aKkpmMBaHHA Ta repMeTU3sauii KPULWKA KYXOHHOI

KacTpyni npuv Bapui nig TMUCKOM

Ekcnpec-iHchopmauin

Mpunag cknagaeTbCs 3 perynboBaHOl NO AOBXWHI MeTaneBol CTPIYKM,
fKa ornepis3ye KacTpysilo; HaXXMMHOIO KoBrnaka, ik MOKPUBAE LEeHTpanbHy
YACTUHY KPULLKM 3 PYYKOK; TFOPU3OHTAINIbHOrO BaXend 3 PYKOATKOR,
YKPINSIEHOro B CepeauHi BepTUMKanbHOI AYXKM, nepeabadeHol Ha BepXHin
CTiHUi KOBMaka; perynbBaHOI MO OOBXMWHI TArK, WO BiAXOAUTb YHU3 BiO
nepeaHboro KiHUs Baxens 6ins pykosaTKW, sika KPINUTBCSA HWXKHIM KiHLEeM [0
OOHOro 3 [BOX raykiB, poO3TalloBaHMX Ha AMaMeTpasibHO MPOTUNEXHUX
AiNAHKaX CTPIYKK; Ta NPYXUHKU, AKa 3'€QHYE 3aHiM KiHELb BaXens i3 gpyrum
ra4ykom.

Ans repmeTunsadii Ta 3akpuBaHHA KPULLKM MDK HEK Ta KacTpynew 3

HaOQArHEHOK CTPIYKOK PO3MILLYIOTh KiflbLEBY YMMOTHIOKYY MPOKNAAKY.



KoBnak ¢ Baxeriem BCTaHaBIOKTb Ha KPULLKY i Kinbue, sike MICTUTbCA Ha
HWKHbOMY KiHLUI NPYXWHW, HagsaraloTb Ha OOMH W3 radkiB, Micns 4oro
HaXXMMaloTb Ha PYKOATKY U 34ENNIOTb 3arHyTUM raykoM HWXHIN KiHeLb TArm

i3 ApYrMM raykom.

3. Read and translate the technical characteristics of a

compressor part. Discuss the use of valves.
Air-Operated Butterfly Valves

Butterfly valves are used for either throttling or two position flow
control of air, gas, liquids, steam and fluids with suspended solids.

As for butterfly valve actuators, either spring or springless type G-O-
Motors (pneumatic actuator cylinder type) are furnished, depending upon
pressure differentials. Allowable pressure differentials both at the closed (0)
and 60 open (maximum opening) positions are therefore an important factor

when making selections of butterfly valves.

4. Guess the key word.

1
2
4
5
6
7
8
9
1. Something round with a hole in the middle. 2. A kind of material

of which pipes or tubes can be composed. 3. Something that can be not only
a part of clothes (coat,shirt) but also is used in mechanics. 4. A kind of a

material. 5. Something that is screwed on the bolt. 6. Not natural.



7. Something cylindrical with a hole inside.8. Another word for joint.

8. Another word for joint.9. This word is an antonym to the verb “to loosen”.

5. Translate the piece of the patent specification from Ukrainian

into English.
Onuc oo nateHTy Ha BMHaXxXiA.

NMniBkoBun BUNapHun anapar

[niBkoBUIM BUNapHUM anaparT, KM MICTUTb NapoBY KamMepy, HUXKHIO
EMHICTb, HaKoMuyyBay, BEPXHIO KPULLKY, naTtpybku nigBoay Ta BigBoay
PiAVHK, O BUNAPOBYETLCH, Napy KOHAEHcaTy Ta HEKOHLEHCYHOUMXCS rasis,
HarpiBanbHi Ta 3polwyBanbHi Tpybwu, Ta BigpI3HAETBCA TUM, WO [0
3poluyBanbHUX TpY6 i3 KPOKOM, SIKMI Cripusie giameTpy HarpiBanbHux Tpyo,
reOMETPUYHO MNPUKPINMAEHi KPMBOSIHINHI Hacagku, po3TaloBaHi Takum
YWMHOM, WO OCi IX BWUXIOHMX KaHasMiB CNPsIMOBaHiI TaHreHuimHoO o
BiJHOLIEHHIO [O BHYTPILHBbOT MOBEPXHi HarpiBanbHMX Tpy6, MO sSKUX piguHa,

fiKa BUXOOUTb 3 HacagkKu, CTiKae y BUrnaai 3akpy4yeHol niiBku.

6. Fill in the Blank Sample Specification.

Blank Sample Specification

I, (Name) have invented a new design

for a (Title)

as set forth in the following specification:

FIG. lisa view of a showing my new design;
FIG.2isa view thereof;

FIG.3isa view thereof;

FIG.4isa view thereof;

FIG.5isa view thereof; and

FIG.6is a view thereof.

I claim: The ornamental design for a
as shown.




Jlodamok 1

Tables of the English Prefixes and Suffuxes

Prefixes

attach npuegHyBaTu develop po3pobnatu
believe BBakaTwu, Biputn | overwind NepeKkpyTUTU
engage 3B'A3yBaTH prepare nigrotysaTu
demagnetize po3mMarHiyyBaTtu | restore BiAHOBJIOBATH
determine BMpiLlYyBaTH interlock 6riokyBatu
include BKIHOYATU nonmetalic He MeTasnesunmn
output BUXig multicutter GaraTopisueBui
impeller pobo4e koneco polifunctional | 6aratodyHKUiH

717
disengage po3’eHyBaTuU propel pyxaTtu
anticorrosion NpOTUKOPO3inHMK | subdivision nigposain
component aetanb prewar JOBOEHNN
connect MICTUTU misalignment | po3ueHTpoBKa
external 30BHILLHIN transmit nepegasartu
toward B HaNpsiMKy underlie nignaraTu
postwar NiICNABOEHHUN surface NOBEPXHA
semipermanent | HaniBnocTinHMn | obtain OTPMMYBaTH

Suffixes
Nouns Adjectives
engineer iIHXXeHep useless He KOPUCHUM
linkage 3B'A30K different pi3HUN
treatment obpobka easy nerkum
measure Mipa important BaXXITMBUM
production BUPOOHMUTBO | positive NO3UTUBHUN
resistance pevyoBuHa capable 3gaTHUN
precision angoysis soluble PO34YNHHUI
specialist cneuianicT mechanical MeXaHiYHMI
softness M'SKICTb liquid piaKnn
mechanism MeXaHi3Mm dangeous Hebe3nevyHnn
property BnactmeicTb | metalic MeTaniyHmmn
partnership napTHepCTBO | circular Kpyrosum
Verbs

strengthen nigcunioBaTu calculate paxyBaTu
differ BiAPI3HATUCSA supply nocradaTu




establish

BCTAHOBI1HOBATU

mechaniize

MeXxaHi3yBaTu

JloOamok 2

Verbs of motion and doing
Tense Forms. Active Voice




Passive Voice

Affirmative Question Negative Sentence
Sentence
(Statement)
- I, we, you, they + do + S+ V4 S + do, does = not
o 2 does+ S + V, +V,
n .
@ o) He, she, it+V  +
@ |0 (e) s
i S+ V, did + S + V, S + did not + V,
= (2]
[} ©
- |
-(% o I, we shall will + S + V4 S + shall, will = not
E he,she,it,you,they= V4
T will+V4
= | am beq + S + Ving S + beqnot + Viyg
o | 9 he, she, it, is, you,
(o) 0
n | @ we, they are = will
S | o
l(]_.) + Vinq
@ | S + was (ogHuHa), bes + S + Viyg S + be, not + Viyg
3 | ® were (MHOXWHa) +
> o
-_.% Vinq
S | o S + will be + Vg will + S + be + Vig | S + will + benot +
@) 3 Ving
-}
L
= [, you, we, they, have, has + S+ V3 S + have, has not
o have, he, she, it, + V3
e |2 has + V;
g o
L | S+ had + V; had + S + V; S + had not + V;
E o
O o) S + will have + V3 will + S + have + S + will + have not
2 Vs + V3
T
e S + have, has have, has + S + S + have, has not
o |2 been + Viyg been + Viyg been + Viyg
o @
E, 0
5 % 2 S + had been + had + S been + S + had not been
(_é ﬁ Q(? Ving Ving + Ving
£ | o S + will have been | will +S + have S + will not have
L | 3 + Ving been + Ving been + Ving
T
rPoOOBXKEHHS




S | o Affirmative Questions Negative Sentence
|2 Sentence
< |2 | (Statement)
= S +bes+V; be; +S + V3 S + beq not + V5
(O]
8 | 8
@ o
IG—J 7 S +bey,+V; be, + S + V3 S + bes not + V5
® ©
5 & : : :
c © S +will be + V5 will + S + be + V5 S + will not be + V3
n 5
5
L
= S +bes+being+V; |be; + S + being +|S + beq not + being
S |3 V +V
o) o) 3 3
3 [ .
g g ; ;
= . S +be,+being+V; |be, + S + being +|S + be, + not +
3589 V3 being + V3
H a
*GEJ S + have, has +|have, has + S +|S + have, has + not
@ been + V3 been + V; + been + V3
@ a
@ | 3 S+had+been+V; |[had + S + been +|S + had + not +
R Vs been + V;
S o S + will have been + |will + S + have |S + will not have
2 | 5 Vs, been + V; been + V;
(O] 5
o |
S — subject — nigmerT;
V1 2 3 - giecnoso y 1-n, 2-1, 3-1 hopmi;
bes —am, is, are;
be, — was, were
Infinitive Forms
Tense Voice
Active Passive
Indefinite to ask to be made
Continuous tobemaking = |-
Perfect to have made to have been made
Perfect Continuous to have been making | --—--

Infinitive Functions

rMPoOOBXKEHHS




Function Example

Subject To learn is necessary.

Object They try to design something unusual.
Attribute The mechanism to adjust was a shaft.
Adverbial Modifier He shut off the engine to cool.
Compound Nominal Predicate | Our intention was to help you.

Complex Subject with the Infinitive

| The components are said to arrive on Monday. |

Complex Object with the Infinitive

| We know him to be a good student. |

Participle Forms

Tense Voice
Active Passive

Present | making being made

Perfect | having made | having been made

Past |- made

Participle Functions

Function Example
Attribute One can economize on tools serving longer.

Adverbial Modifier Engaging the gears transfer motion.

Part of a compound | The student is solving a problem.
nominal predicate

Absolute Nominal Participle Construction

1. Assembling finished, the conveyer was put into operation.
2.We discussed our problems, the computer working.

rPOOOBXKEHHS
Gerund Forms



Tense Voice
Active Passive
Indefinite | using being used
Perfect having used | having been used
Gerund Functions
Function Example
Subject Working without safety measures is risky.
Object The device needs repairing.
Attribute

He takes pleasure in assembling cars.

Adverbial Modifier

Use the device after reading instruction.

Part of a Compound
Nominal Predicate

Our dream is becoming good specialists.

Jlooamok 3

Tables of Irregular Verbs




Infinitive Past Past
Indefinite Participle Mepeknap
(Participle 1l)
arise [a’raiz] arose [a’rouz] | arisen [a ’rizn] BUHMKATU
awake [a'weik] | awoke [a'wouk] | awaken[a'weikn]| npokungaTucs,
ByanTn
be [bi:] was [W>z], been [bi:n] ByTn
were [wa:]
beat [bi:t] beat [bit] beaten ['bi:tn] 6uTN
become became become cTaBaTu
[bik’/\m] [b|’ke|m] [bi'k/\m]
begin [bi'gin y
gin [brgin] began [bi'geen] | Pegun [BIgANl | noupnartea
blow [blou] 1~ =" blown [bloun]
break [breik] ew [olu] broken ['broukn] ATy
bring [bl'll]] broke [brouk] br ht Ibro-t namMatu
3 brought [bra:t] ought [braxt] | pppuocuTi
build [bild] 1t Tbi built [bilt]
: built [bilt] 6yaysaTu
burn [bs:n] burnt b &:nt burnt [b a:nt]
buy [bal] urn [ e.n] bouaht [b_’)t] NeKkTn
bought [b>:1] 9 : KyNnaTH
K could [kud] — _ MOITU
can [keen] caught [ko:t] caught [k >:] xanaTtu
catch [kaet]] chosen ['tlouzn]
choose [tfu:z] chose [t/ouz] obupaty
cut [KAL] cut [kA{] cut [kAt] pisaTtu
) . dug [d/\g] KonaTtu
dig [dig] dug [dA(]
do [du:] did [did] done [dAN] POBUTH
draw [dr>:] drew [dru:] drawn [dra:n] ManioBaTu
dream [driim] | dreamt [dremt] | dreamt [dremt] MPpisITY
dﬁnk[dﬂpk] drank [draenk] drunk [drA nK] AUTU
drive[draiv] drove [drouv] driven ['drivn] BECTU
eat [I:] ate [et] eaten [I:tn] icTm
fall [f"’l_]_ fell [fel] fallen ['f>In] nagaTu
feed [fi:d] fed [fed] fed [fed] roayBaTh
fgel [f"l]_ felt [felt] felt [felt] BigYyBaTU
flght [falt] fOUght [f)t] fOUght [f)t] BUTUCS
find [faind] found [faund] found [faund] 3HaxoauTu
fly [flai] flew [flu] flown [floun] | niTaTu
forget [fa'get] | forgot [fe 'got] forgotten 3a6yBaTu
[fa ' gotn]
get [get] got [g>t] got [got] OTPUMYyBaTH

rPOOOBXKEHHS




Past

Infinitive Past Participle MNMepexknapn
Indefinite (Participle Il)
give [giv] gave [geiv] given ['givn] Aasatu
go [gou] went [went] gone [gon] NTU
grow [grou] grew [gru:] grown [groun] pOCTM
hang [hAN] hung [hAN] hung [hAN] BUCITUA
have [haev] had [haed] had [haed] MaTy
hear [his] heard [ha :d] heard [no:d] | 7Y™
hide [haid] hid [hid] hidden ['hidn] | X0BaTn(cs)
hold [hould] held [held] held [held] yTpuMyBatu
keep [ki:p] kept [kept] kept [kept] Tpumatu
know [nou] knew [nju:] known [noun] | 3HaTW
learn [lo:n] learnt [lo:nt] learnt [lo:nt] BHNTY
leave[li:v] left [left] left [left] Knhatu
let [let] [let] let [let] AO3BONATYH
lie [lai] laid [leid] lain [lein] nexaru
light[fait] lit [lit] lighted ['laitid] | CBITUT
lose [lu:z] lost [I>st] lost [I>st] BTpadat
make [meik] made [meid made [meid] pobuTK
may [mei] might [mait] — MOorTu
mean [mi:n] meant [ment] meant [ment] | 03Ha4at
meet [mi:t] met [met] met [met] sycTpiHat
pay [pei] paid [peid] paid [peid] nnaTuTu
put [put] put [put] put [put] Knacti
read [rid] read [red] read [red] qnTaTm
ring [rin] rang [reen] rung [rAn] 3BOHATH
run [rAan] ran [reen] " 6
) said [sed] ur_1 [rAN] IT™
say [sei] . said [sed] KasaTu
see [si’] saw [s3] N 6
sell [sel] sold [sould] :gled”[éz'-rl‘é aumTi
send [send] 2:? ES[:,?]M] sent [sel;t]] Eggﬁﬁ:f;m
set [set]
shine (fain) | Shoneloun] | SRS | o
show [Jou] showed [[oud]
shown [Joun] nokasysaTtm
shut [[At] shut [[A] shut [JAt] 3a4YNHATH




rPOOOBXKEHHS

Infinitive Past Past Participle Mepeknap
Indefinite (Participle 1)
sing [sin] sang [saen] sung [sAn] cniBaTy
sink [sink] san[k [sa]er]k] sunk [sAnKk] TOHYTU
sit [sit] sat [seet sat [saet] cuaitm
sleep [sli:p] slept [slept] slept [slept] cnaTu
smell [smel] smelt [smelt] smelt [smel] HIOXaTu
speak [spi:k] spoke [spouk] | spoken PO3MOBMATU
spend [spend] | spent [spent] | [spoukn]
sta_nd [staend] stood [stud] spent [spent] npoBOANTU
strl_ke [str_alk] struck [strAk] | stood [stud] CTOATU
:Vklgn[gzm]m ] swam [sweem] | struck [strAK] N
teach [ti:t]] took [tuk] swum [swAm] nﬁasam
tell [tel] taught A1 taken [teikn] | Gparu
think [oink] | [ 0d ftould] o ght [to:t) HABYATY
derstand thought [0>:1] told [tould] :
understan understood thought [6-1] Zg:ﬂ;ﬁi’ﬂam
[.Ande'steend] |1 Ande'stud] | understood po3y|v|iT,|/|
ke [weik [, Anda'stud]
Xia‘f [[\\/lvvggl]] woke [wouk] | \L o en 'woukn] | MPokvaaTUCS
weep [wi:p] wore [w>'] worn [wd:n] HOCUTU
win [winj wept [wept] wept [wept] nnakaTu
write [rait] won [WAN] won [wAn] BUrpaBsaTtu
wrote [rout nucaTu

written ['ritn
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	UNIT 1
	4. Answer the questions.
	1.What is the history of mechanics based on? 2.How old is the science of mechanics? 3. How much time did it take to develop mechanics? 4.When did  mechanics begin to develop intensively? 5.Who are the fathers of mechanics?  6. Who  developed  mechanics   to   the   level   of  a  science?
	7. How’s the mechanics of Galileo and Newton called? 8. How was mechanics enriched later on? 9. Where is the classic mechanics applied (used)? 10. Are you mechanically minded? 11. Can everything in the world be treated mechanically?
	6. Fill in the gaps and learn the abstract by heart.
	motion, influence, provide, prove, define, attempt, cease, belong, treat, put out, create, lever, discover, cause, law, force.
	8.   Form the nouns denoting object, action, process, or occupation with the sufffixes: -tion, -ing, -er, -or, -ment to use in definitions.
	3. Answer the questions.
	mechanic – mechanics – mechanical – mechanically –   mechanize – mechanization –  mechanism, physics – physical – physicist,  apply –
	6.  Group the  synonyms and use them in situations.
	7. Group the antonyms and use them in situations.
	ordinary, increase, straight, parallelogram,  sharp, equal, difficult, general,  close,  win, easy, long,  curved, lose, obtuse, rectangle, far, concrete,  unusual,  short, unequal, decrease.
	11.  Use participles to compress the prepositional groups.
	the plant for building machines,  the ship for assembling (welding), the process under control, the device for measurement, the problem under study, the building under construction, the mechanism for lifting, in accordance with, the force that results, the string that is being stretched, the problem that is being solved.
	THE  THEORY OF MACHINES AND MECHANISMS
	device                       пристрій
	alter                           міняти
	predetermined          завданий
	lever                          важіль

	wheel-and-axle      ворот
	inclined plane        нахилена поверхня
	wedge                    клин
	screw                     гвинт
	pulley                     блок
	4. Translate the text into English.


	Kinds of Fasteners
	Kinds of Fasteners
	Text 1
	Model 1.The assembling finished, the conveyer was put into operation.
	Model 2. We discussed our problems, the computer working.
	Clutches
	A clutch permits easy and quick connection and disconnection of two
	Fig. 18. Keys.



	2. Read the text and give titles to paragrahps. Translate the text.
	Types of Gears
	Vocabulary
	Vocabulary
	Vocabulary
	1. Variety of cranes. Their principal parts. 3. Their distinctive features.
	1. Variety of cranes. Their principal parts. 3. Their distinctive features.
	1. Variety of cranes. Their principal parts. 3. Their distinctive features.
	FOOD INDUSTRY EQUIPMENT



	Unit 10
	12. Use  gerunds or participles instead of the subbordinate clause.
	1. We are sure that they will solve this problem.  2. We insisted that they inform us about it. 3. A  laser  is  a device  that  produces  light  in an entirely different way from that of an Incandescent lamp. 4. Excuse me that I am so late. 5. Since aluminium does not rust it has been found useful in the building industry. 6. It is worth while that I remember this rule. 7. He left Kyiv six month ago, and I have not seen him since.8. When we use this device,  we  are  able  to make  new  kinds  of experiments. 9. When we use a dictionary we can translate the article.10. After we received a telephone call from his friend,  he sent him a telegram.
	5. Translate the following text into English.
	Unit 11
	1. Read, translate and retell the text.
	Pumps of various kinds are required everywhere. A fundamental knowledge of basic types of pumps and their exploitation are of great importance for an engineer. The conditions that will influence the selection of the type of the pump are:   the type of liquid to be handled; that is its viscosity; cleanliness, temperature and so on; the amount of liquid to be handled;  the total pressure against which the liquid is to be moved; the type of  power to be used to drive the pump.
	Pumps may be divided into four major classifications: piston pumps or reciprocating pumps. These pumps are driven by engines or electrical motors; centrifugal pumps driven by steam turbines or electric motors; rotary pumps driven by steam turbines or electric motors; fluid-impellent pumps which are not mechanically operated but are fluid-pressure operated.
	The centrifugal pumps is one of the simplest types. It consists of an impeller spinning in a circular casing. It is cheap, occupies very little space, runs for long periods  takes little attention and possesses other good qualities. The centrifugal pumps have the disadvantages that their output is effected by changes in pressure on the delivery side and they are not suitable for viscous liquids.
	Unlike the centrifugal pumps, piston and plunger pumps are constant output machines. Plunger pumps are generally used for high pressures and
	piston pumps for lower pressures.
	fluid impellent pump      рідинний насос
	impeller                          робоче колесо
	casing                            картер
	spin                                крутитися
	piston pump                   поршневий насос
	vessel                            ємність
	suction conditions         умови всотування
	deliver                           постачати
	discharge                      викид
	2. Complete the sentences.
	1.  Pumps of various kinds ____. 2. The conditions that will influence the selection of the type of the pump are: ____.         3. Pumps may be divided into four major classifications: ____. 4. These pumps are driven by ____. 5.The centrifugal pumps is ____. 6.  It consists of ____. 7. The centrifugal pumps have the disadvantages: ____.       8. Unlike the centrifugal pumps, piston and plunger pumps are ____. 9. Plunger pumps are generally used for ____.      10.   Pumps may be classed into two main groups, ____.
	3. Translate and answer the following questions.
	1. Які бувають види насосів? 2. Які умови впливають  на вибір насосов? 3. Чим приводятья в дію поршневі насоси?4. Які насосои приводяться в дію електрикою? 5. Які недоліки мають центрофужні насоси? 6. Які насоси належать до машин безперервної дії? 7. Для яких тисків використовуються плунжерні та поршневі насоси?
	переробна промисловість, звичайний стрижень, всотуючий бік насоса, використовуючи насоси, падаючий тиск, видалений газ, потреба у.
	Pumps of various kinds are ____ everywhere. The conditions that will influence the ____ of the type of the pump are:   the type of liquid to be ____; that is its viscosity; cleanliness, temperature and so on.  Pumps may be divided into four major classifications: piston pumps or ____pumps. These pumps are ____by engines or electrical motors; centrifugal pumps driven by steam turbines or electric motors;  ____ pumps (2) which are not mechanically operated but are fluid-pressure operated (3). The centrifugal pumps is one of the simplest types. It consists of an impeller ____ in a circular ____. It is cheap, occupies very little space, ____ for long periods (4) takes little attention and possesses other good ____.  The centrifugal pumps have the ____ that their output is effected by changes in ____ on the delivery side and they are not suitable for ____ liquids. Unlike the centrifugal pumps, piston and plunger pumps are constant ____ machines. In these pumps the flow of the fluid through the inlet ____ follows the piston movement backward through the cylinder on its inlet ____. A volumetric efficiency may be defined as the ratio of actual ____ to the discharge. based upon piston displacement.
	8. Give the derivatives of the words and use them in situations.
	exploit, select, handle, rotate, viscose, clean, press, move, classify,
	centrifuge, impel, case, advantage, suit.
	10. a) Add-ing wherever necessary and say whether it is gerund or participle.
	1.  Choos____ a pump we should read its specification. 2. The compressor was stopping due to the decreas____ power. 3. They began
	1. Read and discuss the text.


	Hydromechanic Processes and Apparatuses. Industrial Centrifuge
	Hydromechanic Processes and Apparatuses. Industrial Centrifuge
	6. Discuss the following topics using the Conditional Mood as well as the introductory and connective words,
	1.  Kinds of centrifugues. 2. Working principles and applications. 3. Their
	advantages and disadvantages.
	Unit 12
	Industrial Heat-Exchange Equipment
	Heat-Exchangers. Principles of Unit Operations

	3. Translate and answer the following questions.
	5. Fill in the gaps.
	2) the operation of concentrating a solution by boiling away the solvent; the transfer of heat by a mixing process; the transfer of heat by molecular action; the transfer of heat by emission and absorption of energy without physical contact; a method of calculating film coefficient.

	a piston pump.
	METALS
	UNIT 13
	Vocabulary
	property                    властивість
	withstand           витримати
	bend                    гнутися
	non-ferrons metals    кольорові метали
	brass                    латунь
	rusting                   іржавіючий
	3. Arrange a scientific conference on the following topics. Use the gerunds, as well as the introductory and connective words.
	1. The composition and properties of metals. 2. Alloys and metalloids.
	3. Metals application. 4. Metals substitutes.
	UNIT 14
	Text 1
	1. Read, translate and retell the text.
	Machine tool is any of a wide variety of tools, usually large, rugged, and power driven, for cutting, shaping, or forming metal. Precision of operation   makes is possible to produce hundreds of identical parts, all so much alike that they may be freely interchanged or substituted in assembly or repair, without hand-fitting.
	Machine- tools are known to serve four main purposes: 1) they hold the work or part to be cut; 2) they hold the cutting tool (or tools); 3) they impart to the cutting tool or work the motion required for cutting or forming the part; 4) they regulate the cutting speed and the movement between the tool and work.
	The most common machine-tools are lathes, which perform cutting operations mostly, milling machines, drilling machines and grinders.
	Vocabulary
	shape                         форма
	cut                              різати
	rugged                       міцний, жорсткий, шерохуватий
	precise                      точний
	serve  a  purpose       мати призначення
	drill                              свердлити
	grind                           шліфувати
	longtitudinal feeding   повздовжня подачa
	transverse  feeding     поперечна подача
	template                     матриця
	spindle                        вал, стрижень, вісь
	turn                            точити, обточувати
	chuck                          зажимний патрон, оправка
	Machine ____is any of a wide variety of tools, usually large, rugged, and power ____, for ____, shaping, or forming metal. ____ of operation  makes
	is possible to produce hundreds of identical parts, all so much alike that they
	7. Make up compound words.
	8. A. Describe the machine tools using Gerund instead of Participle.
	Model. milling machine – machine for milling.
	Опис верстату, що використовується на виробництві.
	Багаторізцевий токарний верстат мод. 1а730
	Токарні багаторізцеві верстати призначенні для обробки одночасно усіма різцями, які встановленні у передньому та задньому супортах; використовуються у серійному виробництві. На цих верстатах краще всього обробляти багатоступінчасті вали.
	Використовуючи спеціальну копіювальну лінійку, можна обробляти і фасонні поверхні. Найбільший діаметр для верстата мод. 1А730 300 мм, а довжина 500 мм. Верстат має два супорта: на передньому встановлюється одночасно всі різці, які працюють на поздовжніх подачах, а на задньому – різці, які працюють на поперечних подачах. Зміна швидкостей і подач на верстаті здійснюється колесами. Налагодження та наладка здійснюється наладчиком, а робота на верстаті не потребує великої кваліфікації.
	size                             розмір
	ELECTRICITY
	UNIT 15
	1. Learn the notions and their definitions.
	Polarity  concept of  negative  and positive.
	Text 1
	Electric Current
	The electric circuit is a continuous path through  which  current flows, if an electromotive force (a battery),  conductors (wires), and resistances (electric lamps of motors) are combined in a such a way as to have current flow an electric circuit has been made. Thus the curcuit is closed. One wire is for the current to flow to the electrical device from the power supply.The other wire is to allow the current to  return to  the source of energy.  Sometimes   a circuit is made completely by grounding it. When a circuit is broken so that a current is no longer able to pass, the circuit is said to be an open circuit. Electric devices in the circuit may be connected in series or in parallel.
	A difference of potential determines the direction of electron flow. Electrons flow from the point which has an excess of electrons to a point that has a deficiency of electrons:  that is electrons flow from negative (-) to  positive  (+).  This concept of  negative  and positive is called polarity.
	Regardlessof whether the current is DC, AC or pulsating DC, the direction of electron movement in a conductor is from negative terminal to positive.  Wlthin a source of electromotive force such as a battery the electrons move from positive to negative. The device by which A. C. voltage is changed is called a transformer.
	electromotive force      електрорушійна сила
	displace                       витісняти, заміщати
	excess                         надмір, надлишок
	deficiency                    нестача
	source                          джерело (струму)
	power supply               джерело енергії
	Text 2
	Notes. D.C. current – direct current  постійний струм.
	А. С. current – alternative current  змінний струм.
	directly                     прямо
	unit                           одиниця
	charge                      заряд
	convert                      перетворювати
	determine                  визначати
	substitute                   замінювати
	maintain                     підтримувати
	resistance                   опірність
	measure                     міра, міряти
	heat                            тепло, нагрівати
	furnace                       ливарна піч
	electric range             лінія електоропередачі
	hair dryer                    фен
	This field gives direction to the random movement  of the free electrons and ____  their  coordinated slow drift from one atom to another. The electric circuit is a continuous path through  which  current ____ , if an electromotive force (a battery),  conductors (wires), and resistances electric lamps of motors) are ____ (in a such a way as to have current flow an electric circuit has been made. One wire is for the current to flow to the electrical  device from the power ____ The other wire is  to allow the  current  to  ____ to  the source of energy.  Sometimes  a circuit is made completely by  ____it. When a  circuit  is broken so that a current is no longer able to____, the circuit
	There are at least four principai methods for (generate) electric currents: chemical reaction, thermal or heat action, light action, magnetic action. (Produce) a current by chemical reaction, an alkali or an acid is made (react) with a metal. The device (use) is called a voltaic or an electric cell, a group of two or more cells (connect) together (form) a battery.
	(Produce) current by thermal action is the next method (consider). Heat   is certain (produce) current when (apply) to two unlike metals (solder) together in two points. (Fall) on a special kind of cell, a light beam can generate an electric current. The appliance (use) in that phenomenon (produce) electricity is called a photoelectric cell. Photoelectric cells appear (use) in a great number of common devices.
	(Generate) a current by magnetic action, a wire is made (pass)  through a magnetic field, the latter (be) set up either by a permanent magnet
	or an electromagnet. The wire (cut) through the magnetic field of an
	electromagnet, the apparatus is said, (be) a dynamo electric machine or a dynamo, for short.
	1. Find in the text the descriptions of motors. Translate the text.
	1. Find in the text the descriptions of motors. Translate the text.
	1. Find in the text the descriptions of motors. Translate the text.
	1. Find in the text the descriptions of motors. Translate the text.
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	UNIT 16
	Improvements in or Relating to Pipe Joints or Pipe Couplings
	The pipe joint or coupling forming the subject of the present invention, although applicable for use with pipes of any material, is particularly concerned with pipes or tubes of semi-flexible character and composed of comparatively hard thermoplastic synthetic resin composition, natural or synthetic rubber or similar material. The pipe joint or coupling is also suitable for use with metal pipes.
	A pipe joint or coupling in accordance with the invention comprises a body bored to receive the extremity of the pipe and to form an internal shoulder or sitting against which the pipe can abut, a sleeve nut surrounding the pipe and in threaded engagement with the body, a longitudinally split pressure ring having an externally arranged tapered extremity for engagement by a correspondingly tapered surface on the interior of the nut so as to contract the pressure ring into gripping engagement with the pipe and an annular sealing ring in abutting engagement with the pressure ring and formed with a fine taper for engagement with a tapered surface in the interior of the body for the purpose of maintaining a good seal consequent upon tightening of the nut on the threaded part of the body. If composed of suitable material the sealing ring will be contracted into good sealing engagement with the pipe.
	Referring to the drawings:
	Figure 1 is a side elevation of a pipe joint or coupling in accordance with the present invention; and
	Figure 2 is a longitudinal section of the same drawn to an enlarged scale.
	The pipe joint or coupling illustrated includes a body 1 which may be externally screw threaded as at 2 for attachment to a container or the like, the body being formed with a cylindrical boring 3 and with a boring extension involving a tapering surface 4 and a shoulder 5. The pipe 6 enters boring 3 and seats on the part 5, the latter forming a square shoulder against which the peripheral edge of the pipe abuts.
	The body is externally screw threaded at 7 to engage internal screw threads on a sleeve nut 8 having an inner tapering surface 9.
	The tapered boring 4 receives an externally tapered sealing ring 10, the latter having a slightly finer taper than the boring, the ring fitting closely around the pipe. The opposite end of the sealing ring has a square face of a pressure ring 12, the latter being split longitudinally at one or more points 13 around the periphery whereby it will be contractable with a minimum of effort into good sealing engagement with the pipe.
	The pressure ring is formed with a tapered surface 14 corresponding with the tapering surface 9 on the interior of the sleeve nut, whereby the pressure ring will be contracted radially into good sealing engagement with
	the pipe when the sleeve nut is tightened.
	The pressure ring is preferably formed with two or more cylindrical faces 15 which make surface engagement with the pipe over a small surface area, whereby the pressure at the places of contact will be substantially increased.
	It will be appreciated that by tightening the sleeve nut 8 pressure ring 12 will not only be contracted radially into good sealing engagement with the pipe but will also bear hard on the sealing ring 10, thus forcing it down the tapered boring into good sealing engagement with the tapered face 4, the sealing ring at the same time being compressed radially into intimate engagement with the walls of the pipe.
	The rings 10 and 12 are composed of suitable metals to suit the material
	of which the pipe is composed, and it is within the scope of the invention to employ other materials.
	Vocabulary
	film                           плівкa
	lid                             кришка
	branch pipe              патрубок
	bud                           підвіз
	pipe-bend, elbow      відвід
	irrigating                   зрошувальний
	step                          крок
	favour                       сприяти
	nozzle                       насадка
	twisted                      закручений
	butterfly valve          дросельний клапан
	throttling                  дроселювання
	actuator                   привод
	furnish                     забезпечувати
	The pipe joint or coupling ____ the subject of the present invention, although ____ for use with pipes of any material, is particularly ____ with pipes or tubes of semi-flexible character. The pipe joint or coupling is  ____ for use with metal pipes. A pipe joint or coupling in ____ with the invention comprises a body ____ to receive the extremity of the pipe and to form an internal shoulder or sitting against which the pipe can ____, a sleeve nut
	7. Write down brief information from the patent according to its principal parts and translate it in writing:
	The title.
	The head (registration data).
	The preliminary description (usually the first paragraph).
	The complete description.
	The formula.
	10. A. Transform gerunds, participles and subordinate clauses into infinitives.
	1.  Some students love translating texts. 2. Creating new things is a fascinating occupation.3.  For inventing machines one should know mechanics. 4. The job that we should do is connected with our speciality.
	5. Here is the drawing illustrating the design.
	B.  Compress the subbordinate clauses by infinitival and participial complexes.
	1. They test the tubes that must be employed In this device 2. We consider that all the bodies consist of atoms. 3.The current which passes the electrons move in the wire. 4. We know that ohm is the unit of resistance.
	5  After the atom has  lost  some  of its electrons,  it has a positive charge. 6.We know that ohm is the unit of resistance. 7. Electronic  devices, as we know,  control  the  system  of electrons. 8. The  engineer wants  that  new  devices  could be tested in the laboratory. 9. It is  said  that plastics  technology  marks a new era of molecular engineering. 10. It appears that robots are already used at home. 11. The machine is improved so that it could pass testing.
	12.   Use the English patent stamps in a virtual brief patent specification of a known machine or a machine part.
	relates to   /  in connection with        пов'язаний з, відноситься до
	the subject of the present invention  об’єкт поданого винаходу
	not exclusively                                  не виключно
	in such purposes                               для такого застосування
	we claim                                            ми заявляємо
	the said, referred to                           вищезгаданий
	comprises                                         включає
	more particularly                               більш конкретно
	suppose                                            уявляти
	the former                                          попередній
	the latter                                            останній
	13. Translate the sentences into English:
	1. Згідно з цим винаходом, механізм двошвидкісного механічного приводу включає вал з різьбленням та черв’як (шнек), монтований на названому валу. 2. Згідно з кресленнями, електричний мотор необхідний для керування кінцевим валом приводу. 3. Контролюючий засіб може примушувати мотор змінити напрямок руху. 4. Взаємодія гвинта та гайки спричиняє поздовжній рух черв’яка від зупинки. 5.Як заявлено, цей винахід пов’язаний з механізмом настройки радіоприймача.
	Culinary Knife
	3,192,623
	In a knife, a handle, an angular, outwardly reduced blade comprising two triangular blade segments rectangularly disposed to each other on a common median line longitudinally affixed to one extremity of said handle and extending outwardly therefrom on the axis thereof, a pair of short parallel guide prongs disposed at one side of said blade in a vertical plane parallel to the vertical plane through the median line of said blade and intersecting one rear corner of said blade, a pair of elongated parallel prongs disposed at the opposite side of said blade in a vertical plane parallel to the vertical plane of said short prongs intersecting the opposite, rear corner of said blade and lying in the same horizontal planes, respectively, as said guide prongs whereby when said blade is fully seated in an article to be cut said guide prongs will penetrate the article in the same relative position as said elongated prongs, and will serve as a guide thereof on the next cut.
	Прилад для закривання та герметизації кришки кухонної каструлі при варці під тиском
	Eкспрес-iнформація
	Прилад складається з регульованої по довжині металевої стрічки, яка оперізує каструлю; нажимного ковпака, який покриває центральну частину кришки з ручкою; горизонтального важеля з рукояткою,  укріпленого в середині вертикальної дужки, передбаченої на верхній стінці ковпака; регульваної по довжині тяги, що відходить униз від переднього кінця важеля біля рукоятки, якa кріпиться нижнім кінцем до одного з двох гачків, розташованих на диаметрально протилежних ділянках стрічки; та пружини, яка з’єднує задній кінець важеля із другим  гачком.
	Для герметизації та закривання кришки між нею та каструлею з надягненою стрічкою розміщують кільцеву уплотнюючу прокладку. Ковпак с важелем встанавлюють на кришку і кільце, яке міститься на нижньому кінці пружини, надягають на один из гачків, після чого нажимають на рукоятку и зчеплюють загнутим гачком нижній кінець тяги із другим гачком.
	Air-Operated Butterfly Valves
	Butterfly valves are used for either throttling or two position flow
	control of air, gas, liquids, steam and fluids with suspended solids.
	As for butterfly valve actuators, either spring or springless type G-O-Motors (pneumatic actuator cylinder type) are furnished, depending upon pressure differentials. Allowable pressure differentials both at the closed (0˚) and 60˚ open (maximum opening) positions are therefore an important factor when making selections of butterfly valves.
	5. Translate the piece of the patent specification from Ukrainian into English.
	Плівковий випарний апарат
	ємність, накопичувач, верхню кришку, патрубки підводу та відводу рідини, що випаровується, пару конденсату та неконденсуючихся газів, нагрівальні  та  зрошувальні  труби, та  відрізняється  тим,  що  до зрошувальних труб із кроком, який сприяє діаметру нагрівальних труб, геометрично прикріплені криволінійні насадки, розташовані таким чином, що осі їх вихідних каналів спрямовані тангенційно по відношенню до внутрішньої поверхні нагрівальних труб, по яких рідина, яка виходить з насадки, стікає у вигляді закрученої плівки.
	6. Fill in the Blank Sample Specification.
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